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ABSTRACT
P h y sio lo g ica l d iffe ren ces  b e tw een  norm al and d is e a s e d  
H elm inthosporium  v ic to r ia e  w ere  s tu d ie d .
There w as c o n s id e ra b le  v a ria b ility  in  th e  w eigh t d e te rm ina tions 
of th e  m yce lia l m ats o f norm al and  d is e a s e d  H . v ic to r ia e . T herefo re , 
m yce lia l mat w e ig h ts  of norm al and d is e a s e d  H . v ic to ria e  w ere not a 
re lia b le  c rite rio n  for d iffe ren tia tio n  b e tw een  norm al and d is e a s e d  
fu n g u s. The m oisture lo s s  per cen t o f dry w eig h t of d is e a s e d  H . 
v ic to ria e  w as g rea te r th a n  th a t  of th e  norm al fungus w hen grown in  
PDB but not in  M F3.
The o x id a tio n -re d u c tio n  p o te n tia l of po ta to  d ex tro se  bro th  w as 
low ered  s ig n if ic a n tly  by the  grow th o f normal H . v ic to ria e  bu t w as not 
s ig n if ic an tly  changed  by th e  grow th of d is e a s e d  fu n g u s .
Perm eab ility  t e s t s  b a se d  on conductiv ity  d e te rm in a tio n s show ed 
th a t norm al H . v ic to r ia e  re le a s e d  more e le c tro ly te s  th a n  th e  d is e a s e d  
fu n g u s . No a ttem p ts w ere  m ade to  determ ine w h e th er e x te n s iv e  
e le c tro ly te  lo s s e s  occu rred  during fungus grow th.- -
A lp h a -a la n in e , g lu tam in e , s e r in e ,  g ly c in e , and th e  spo t 
co rrespond ing  to  ly s in e  and  h is tid in e  w ere  found in  a l l  th e  e x tra c tio n s  
of norm al and  d is e a s e d  H . v ic to r ia e . The p re se n c e  of a sp a ra g in e  
a n d /o r  a sp a r t ic  a c id  w a s  e s ta b lis h e d  in  norm al and  d is e a s e d  fu n g u s.
v ii
INTRODUCTION
In 1959 Lindberg (23) rep o rted  th e  is o la t io n  of a tra n s m iss ib le  
abnorm ality  in  th e  fungus H elm inthosporium  v ic to r ia e  M eehan  and 
M urphy. The d is e a s e  w as tra n sm itte d  to  norm al fungus follow ing 
hy p h a l co n tac t w ith  th e  d is e a s e d  fungus but tra n s m iss io n  w as not 
acco m p lish e d , w ith  c e r ta in ty , w ith  c e l l - f r e e  p rep a ra tio n s  from th e  
d is e a s e d  fu n g u s .
T ransm ission  and  p u rif ic a tio n  s tu d ie s  w ere  a ttem p ted  in  an 
effo rt to  id en tify  th e  c a u s a l  ag en t o f th e  d i s e a s e .  In  a d d itio n  c r i t ic a l  
com parative  s tu d ie s  of d is e a s e d  and  norm al fungus w ere  m ade.
C om parisons b e tw een  norm al and d is e a s e d  J i .  v ic to r ia e  have 
re v e a le d  m arked d iffe ren c e s  in  p a th o g e n ic ity , to x in  p ro d u c tio n , 
m orphology, and  re s p ira tio n .
The in v e s tig a tio n s  p re se n te d  here  w ere  a  fu rther a ttem pt to  find  
p h y s io lo g ic a l d iffe ren c e s  b e tw een  d is e a s e d  and  norm al H . v ic to r ia e .
1
REVIEW OF LITERATURE
In  1927 V ic to ria  o a ts ,  A vena b v z an tin a  C . Koch w a s  in tro d u ced  
in to  th e  U nited  S ta te s  from U ruguay . An im portant c h a ra c te r is t ic  of 
V ictoria  o a ts  w as i t s  r e s is ta n c e  to  crow n r u s t ,  P u cc in ia  co ronata  C orda 
(28 , 3 2 ) . In 1944, M eehan an d  M urphy is o la te d  a fungus in  th e  g en u s  
H elm inthosporium  from a d is e a s e d  se ed lin g  of Tama o a ts  growing in  a 
germ inato r and so o n  th e re a f te r  from in fe c te d  p la n ts  in  th e  f ie ld . T his 
fungus w a s  a lso  freq u en tly  is o la te d  from tim othy (31). The fungus w as 
nam ed H elm inthosporium  v ic to r ia e  M eehan  and M urphy b e c a u se  i t  
s p e c if ic a lly  a tta c k e d  oa t v a r ie tie s  p o s s e s s in g  th e  V ic to ria  type of 
crow n ru s t  r e s is ta n c e  (32). In  1947 i t  w as repo rted  th a t  th e  fungus 
p roduced  a  tox in  w h ic h  c au se d  th e  c h a ra c te r is t ic  red d ish -b ro w n  s t r e a k ­
ing sym ptom s of th e  d is e a s e  (33 ). The to x in  w as nam ed v ic to rin  in  1954 
by W h ee le r and Luke (51).
The sexual s ta g e  of,H_. v ic to r ia e , C o ch lio b o lu s v ic to ria e  N e lso n , 
w as d isc o v e re d  in  1960 (34).
Lindberg (2 3 , 26) found abnorm ally s tu n te d  c o lo n ie s  among c e rta in  
i s o la te s  o f H . v ic to r ia e . The d is e a s e  w as tran sm itte d  to  normal H . 
v ic to r ia e  follow ing hyphal c o n ta c t w ith  th e  d is e a s e d  fu n g u s . Id e n tif ic a ­
tio n  o f th e  c a u sa l a g e n t of th e  d is e a s e  of H . v ic to r ia e  h a s  not b e e n  
e s ta b l is h e d .
C om parative s tu d ie s  be tw een  d is e a s e d  an d  norm al H . v ic to ria e  
r e v e a le d  c e r ta in  p h y s io lo g ic a l and  m orpholog ical a l te r a t io n s . There 
w a s  a  marked red u c tio n  in  p a th o g en ic ity  and to x in  production  in 
d is e a s e d  HL v ic to r ia e  com pared  to  th e  norm al fungus (24 , 25). M orpho­
lo g ic a l  s tu d ie s  rev ea led  su c h  p a th o lo g ica l c h an g e s  as lo s s  o f nuc le i 
an d  ruptured  a n d  ly se d  c e l l s  in  p rep a ra tio n s  o f th e  d is e a s e d  fu n g u s . 
In c re a s e s  in  re sp ira tio n  w e re  repo rted  in  1 0 -d a y -o ld  s ta tio n a ry  and 2 -  
to  6 6 -day-old sh a k e  c u ltu re s  of d is e a s e d  Hj, v ic to r ia e  com pared to  
th o s e  of the norm al fu n g u s . In a d d itio n , su ch  c u ltu res  o f th e  d is e a s e d  
fu n g u s did n o t resp o n d  to  low  c o n ce n tra tio n s  of 2 -4  d in itropheno l (DNP) 
w h e re a s  the  re sp ira tio n  o f  th e  norm al fungus in c re a s e d . C o n c lu s io n s  
s im ila r  to th o s e  reported  by  o thers w ere  th a t su c h  re sp ira to ry  re sp o n se s  
w e re  ty p ica l o f  o rgan ism s w ith  in fe c tio u s  d is e a s e d  (40).
Lindberg (27) rep o rted  th a t e q u a l w e ig h ts  of norm al and  d is e a s e d  
H . v ic to ria e  show ed  more a n tib io tic  p roduction  by th e  d is e a s e d  fu n g u s .
D ifferent m ethods h av e  been  p roposed  to  determ ine th e  d iffu sion  
p re s s u re  d e f ic it  of b io lo g ic a l sy s te m s (15 , 2 1 , 3 0 ). H ow ever, th e  
re frac to m ete r m ethod for determ ining  th e  d iffu sio n  p re ssu re  d e fic it h a s  
th e  advan tage  o f  th e  sp e e d  w ith  w h ich  d ifferen t sam p les c a n  be h an d led  
w ith o u t a lte ra t io n  of th e  b io lo g ic a l sy stem  (2 1 ) .
T hatcher (47 , 48) rep o rted  a departu re  from the  perm eab ility  of 
norm al host t i s s u e s  a s  a  re s u lt  of fungus in fe c tio n . T his w orker u se d  
d iffe re n t h o s ts  and  p a ra s i t ic  fungi in  h is  perm eab ility  s tu d ie s ,  su ch  a s
Urom vces fab a e  (Pers.) deBary on Pisum  sativum  L . ,  J£_. carvophv ilinus 
(Schrank) W in t . on D ian thus carvophvllus L . , B otrv tis c in e rea  P e rs . and 
S c lero tin ia  sclero tiorum  (L ib .) deBary on ce lery  (Atrium g rav eo len s L. 
v a r . duke D C )/ and f i l t ra te s  of Fusarium  bulbiaenum  v a r . lv c o p e rs ic i 
(Brush!) W o llen w . on s tem s of tom ato (L vcopersicon  escu len tum  M u ll .) .  
Perm eability  changes w ere  reported  in  p ith  c e lls  o f p e tio le s  o f a c tiv e ly  
growing young tomato p la n ts  trea te d  w ith  tra c h e a l f lu id s  from tom ato 
p lan ts  in o cu la te d  w ith F . bulbiqenum  v a r .  lv c o p e rs ic i (16). In  th e s e  
c a s e s  the  perm eability  o f th e  t i s s u e s ,  b a se d  on th e  d e tec tio n  of 
d e p la sm o ly s is , in c re a se d  a s  a re su lt  of in fec tio n  by th e  fu ng i.
W hee le r (50) repo rted  an in c re a se  in  p e rm eab ility , b a se d  on 
in c re ased  conductiv ity  due  to  re le a se d  e le c tro ly te s ,  in  su sc e p tib le  
oa t t is s u e  tre a te d  w ith v ic to r in . S im ilar perm eab ility  in c r e a s e s ,  b a sed  
on in c re a se d  co n d u c tiv ity , w ere found to  occur in  su sc e p tib le  oa t 
p lan ts  in fe c te d  w ith H_. v ic to ria e  (52). Perm eab ility  in c re a s e s  have 
b een  reported  for roots of tab asco  pepper (C apsicum  fru te sc e n s  L .) 
seed lin g s in fec te d  w ith  ta b a sc o  e tch  v iru s  (14), and  for le a v e s  from 
Fusarium  in fe c te d  tom ato p lan ts  (10). In  th e se  l a s t  two c a s e s ,  th e  
perm eab ility  in c re a se s  w ere  based  on in c re a se d  co n d u c tiv ity .
G aum ann (13) rep o rted  th a t Rhoeo d isco lo r L . H er. and tom ato
_Q
p ro to p la s ts  tre a te d  w ith  co n cen tra tio n s ranging from 10 M to  about 
1 0 - ^M fu sa r ic  acid  re su lte d  in  a tem porary in c re a s e  in  p erm eab ility . 
This w as th e n  follow ed by a d e c rea se  in  perm eab ility  a t co n cen tra tio n s
above 10_4 M . G aum ann a ls o  repo rted  th a t  th e  perm eab ility  of Sovrogvra 
n itid a  (D illw ijn) L ink , t re a te d  w ith  c o n ce n tra tio n s  of fu sa r ic  a c id  from 
10 "8 -1 0 ”^M , 10“^ - 5 .  10“4 m , and above 5 .1 0 “^M  show ed an in c re a s e ,  
a d e c re a se  and a  seco n d  d e fin ite  in c r e a s e ,  re s p e c t iv e ly . The d e c re a se s  
in  p e rm eab ility  w ere  a ttr ib u te d  to  a "w aterp roo fing" of th e  p ro to p la s t .
In  1911 P o tte r (39) w as th e  f irs t  to  u se  e le c tro d e  p o te n tia l  re a d ­
ings in  b io lo g ic a l s y s te m s . The o x id a tio n -re d u c tio n  p o te n tia l  re fe rred  
to  th e  ra tio  of o x id ized  to  red u ced  forms o f th e  su b s ta n c e s  under study 
and no t to  th e ir  a b so lu te  q u a n ti t ie s .  A ccording to  H ew itt (19), i t  is  
n e c e ssa ry  to  repo rt r e s u l ts  for b io lo g ic a l sy s tem s in  term s of o x id a t io n -  
red u c tio n  p o te n tia ls  and pH . The e ffe c t of pH on o x id a tio n -re d u c tio n  
p o te n tia ls  is  a  com plex  one (9) bu t n eed  not n e c e s s a r ily  be  of a  g rea t 
m agnitude (19). S ince  th e re  a re  so  many v a ria b le s  invo lved  in  o x id a ­
tio n -re d u c tio n  p o te n tia ls  o f b io lo g ic a l s y s te m s , i t  h a s  b e e n  su g g e s te d  
th a t th e y  re p re se n t only em p irica l v a lu e s  w ith  l i t t l e  m eaning (36).
In v e s tig a tio n s  on p la n ts  in fe c te d  w ith  v iru se s  have  show n in ­
c re a s e s  in  free  a sp a ra g in e  and  g lu ta m in e .
In c re a s e s  in  g lu tam ic  a c id  and g lu tam ine  w ere  rep o rted  in  th e  
free am ino a c id s  and  am ides o f p o ta to  (Solanum tuberosum  L .) tu b e rs  
in fe c te d  w ith  th e  le a f  ro ll v iru s  (2 ). A sparag ine  w as found to  in c re a s e  
in  p a p ay a  (C arica  papaya  L .)  p la n ts  in fe c te d  w ith  th e  " c a r ic a  cu rl"  
v irus (20 ). A lso , an  in c re a s e  in  a sp a ra g in e  w a s  found in  ye llo w  m osaic  
v iru s in fe c te d  le a v e s  of A belm oschus e sc u le n tu s  L . (17). A ccum ulation
of a sp a ra g in e  w as repo rted  in  com  (Zea m avs L .) p la n ts  in fec te d  w ith  
m aize rough dw arf v iru s  (18). A sparag ine  and  g lu tam ine w ere reported  
to  be h igher in  to b acco  (N ico tiana  tabacum  L .) le a v e s  in fec te d  w ith 
to b ac co  m o sa ic  v irus and  w ith  to b ac co  ring  sp o t v iru s  th an  in  h ea lth y  
le a v e s  (38). Selm an e t  a l .  (44) repo rted  in c re a s e s  of a sp a ra g in e  and 
g lu tam ine in  tom ato  p la n ts  in o cu la te d  w ith  th e  tom ato  sp o tted  w ilt v i r u s . 
T obacco le a v e s  in o cu la te d  w ith  p o ta to  v iru s  Y (PVY) a lone  and  w ith  
p o ta to  v im s X th ree  d a y s  a fte r  in o c u la tio n  w ith  PVY show ed g lu tam ine 
and a sp a ra g in e  accum ulation  in  both  c a s e s  (8 ) .  A sparagine and g lu ta ­
mine in c re a s e s  have b een  rep o rted  to  o ccu r in  s traw b errie s  (Fraqaria 
v e s c a  L.) in fec te d  w ith  the m u ltip lie r v im s  d is e a s e  (43).
C ontrary  to  the  r e s u lts  m entioned  above Commoner and  N ehari 
(1 1 ) repo rted  low er c o n ce n tra tio n s  of free  a sp a ra g in e  and g lu tam ine 
during the  period  of rap id  v im s  m u ltip lic a tio n  (216 hours a fte r  in o c u la ­
tion) in  to b a c c o  le a v e s  in o cu la te d  w ith  to b a c c o  m osa ic  v im s .
W ith re s p e c t  to  o th er free  am ino a c id s ,  th e re  have been  repo rts  
of th e  p re se n c e  of p ip ec o lic  a c id  and gam m a-am inobutyric  a c id  in  v im s  
in fe c te d  cherry  (Pm nus avium  L .) and p e ac h  (Pm nus p e rs ic a  (L.)
Batsch) le a v e s  (12). A bsence of se rin e  and  g ly c in e  have been  reported  
in v iru s  in fe c te d  le a v e s  of A. e s c u le n tu s  (17 ), w hile  in c re a s e s  in  
g ly c in e  and  se rin e  w ere  found in  tom ato  p la n ts  in fe c te d  w ith  the  tom ato  
sp o tted  w ilt v im s  (44).
The ch an g es  in  con ten t of am ino a c id s  and  am ides a s  a  re s u lt  of 
d is e a s e  developm ent in  p lan ts  have  led  L idner (2 2 ) to  inqu ire  w hether or
7not th e  am ines and am ino ac id s  might b e  a ffec ted  by env ironm ental 
c o n d itio n s . If th is  w ere  th e  c a s e ,  am ino ac id  and am ide d e te rm in a tio n s 
w ould not c o n s titu te  a  re lia b le  m ethod o f d is tin g u ish in g  d is e a s e d  from 
th e  hea lthy  c o n d itio n .
It h as  b een  rep o rted  th a t th e  p re se n c e  of free  am ino a c id s  in  
fungi w ere a ffec ted  by ex te rn a l f a c to r s .
The pH of th e  medium a ffec ted  th e  p resen ce  o f c e rta in  free  amino 
a c id s  of C o lle to trichum  c a p s ic i  (Sydow) Butler and B isb y . At pH 4 , 8 ,  
and 10 gam m a-am inobutyric  a c id  w a s .n o t found bu t i t  w as at pH 6 ; 
ty ro s in e  w as not found in  m ycelium  cu ltu red  in  m edia  a t a pH o f 6 , 8 , 
or 10 and p h en y la lan in e  w as not d e te c te d  in  m edia w ith  a pH of 8  and 
-  1 0 (1).
As a re s u l t  of therm operiod  cy c lin g  in  S c le ro tin ia  trifo lio rum  E rik s . 
th e  amount of free  th reo n in e  w as found to  d e c re a se  w hen  com pared w ith  
c u ltu re s  in cu b a ted  for 40 days a t 24°C (35).
MATERIALS AND METHODS
P h y s io lo g ic a l d e te rm in a tio n s  made w ith  d ise a s e d  an d  norm al H . 
v ic to riae  in c lu d ed  re frac to m ete r c o n cen tra tio n  d e te rm in a tio n s , w eight 
d e te rm in a tio n s , po ten tiom eter t e s t s ,  perm eab ility  te s ts  an d  paper 
chrom atography p ro c e d u re s .
Fungus C u ltu re s :
A ll th e  p h y s io lo g ic a l de te rm ina tions w ere  made w ith  stock  
cu ltu res  o f normal i s o la te  N - l  an d  d ise a s e d  is o la te  D -2  o f H . v ic to r ia e . 
Normal a n d  d is e a s e d  Hj. v ic to riae  w ere m ain ta ined  on p o ta to  d ex tro se  
agar. T h is  medium c o n s is te d  o f 300 g of p o ta to  s l i c e s ,  20 g of d e x tro s e , 
18 g of a g a r  and a  volum e of 1600 ml of w a te r .  Small m a s se s  of c o n id ia  
of the  no rm al fungus w ere  tra n s fe rre d  every 4 -5 days and  4 , 1  c en tim e te r 
tu b e s  o f  d ise a s e d  m y ce lia l mat p lu s  agar w ere  tra n s fe rre d  to  each  o f 6  
culture p la te s  every 8 -1 0  d a y s . To avoid ch an g es  in  c h a ra c te r  d iffe ren t 
from th e  norm al fu n g u s , stock c u ltu re s  of d is e a s e d  H . v ic to ria e  w ere  
frequen tly  ob tained  by  tra n sm iss io n  to th e  norm al fu n g u s . C o n stan t 
care  w a s  tak e n  to a v o id  p ropaga tion  of any s e c to rs  of o th e r  anom alies 
that d ev e lo p ed  in  th e  c u ltu re s .
D iffusion  P ressu re  D e fic it  D e term ina tions:
D iffu s io n  p re s su re  d e fic it d e te rm in a tio n s w ere m ade on  d is e a s e d  
and no rm al H . v ic to r ia e  im m ersed in  25 ml a liq u o ts  of su c ro se  so lu tio n s
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of 10 , 30, 6 5 , 7 1 .8 , 7 3 .5 ,  100, 120 and  142 gram s per l i t e r .  D ise a se d
an d  normal inoculum  w as p lac ed  on s te r i le  32 x 32 m esh p la s tic  sc ree n
on th e  surface o f potato d ex tro se  a g a r . The fungus w as h a rv e s te d  a fte r
5  d a y s  by g e n tly  lifting  th e  sc reen s  from th e  su rface  of th e  a g a r .
R eadings w ere tak en  w ith  an  Atago re frac tom eter im m ediately  before
and a fte r the  sc reen s  w ere  p laced  in  th e  su cro se  and every 30 m inutes
th e re a fte r  for 6  h o u rs .
The d iffu sion  p re ssu re  d e fic it of th e  c e lls  of norm al and d is e a s e d
H . v ic to riae  w a s  determ ined by th e  form ula u sed  by M achlis and Torrey
22 4MT(30). D iffusion  p ressu re  d e fic it eq u a ls  — ----  w here d iffusion
p re ssu re  d e fic it  w as e x p re sse d  in a tm o sp h e res , M w as th e  m olarity  of 
th e  sucrose  so lu tio n  and T th e  ab so lu te  tem p era tu re .
W eig h t D eterm inations:
Dry w e ig h t and per cen t m oisture de te rm ina tions w ere made on 
m yce lia l m ats o f normal and  d ise a se d  H . v ic to r ia e . Approxim ately 
e q u a l w eights of 4 -  to 5 -d a y -o ld  d is e a s e d  or norm al H . v ic to ria e  w ere  
ground in  a  m ortar and d ilu te d . Two ml of the d is e a s e d  or norm al 
m yce lia l su sp en s io n  w as p ip e tted  in to  250 ml Erlenm eyer f la s k s  c o n ­
ta in in g  40 ml o f potato d e x tro se  broth o r a m odified Fries N o. 3 so lu tio n  
(2 9 ). The tw o media w ill  he reafte r be referred  a s  PDB and M F3. The 
PDB c o n s is te d  of 300 g o f potato  and 20 g of d ex tro se  in  1 ,600  ml of 
d is t i l le d  w a te r; MF3 c o n s is te d  of 5 g of ( N H ^ C ^ ^ jO g ,  1 g of 
NH4 NO3 , 1 g of K2 H P04 , 0 .5  g o f M g S C ^ ^ H ^ O , 0 .1 3  g of C aC l2 #
10
0 . 1  g of N aC l/ 30 g of s u c ro s e , 1 ml o f a minor e lem en t so lu tio n  and 
d is t i l le d  w a te r to  m ake one l i t e r .  The minor e lem en t so lu tio n  c o n s is te d  
of 0 .167  g o f ZnC l2 , 0 .107  g o f C uC l2 *2H2 0 ,  0 .0 7 2  g of M nC l2 *4H2 0 ,  
0 .0 3 4  g o f H 2 Mo0 4  and  0 .0 8 0  g o f CoC12 *6H20  and d is t i l le d  w a te r to  
make 1 l i t e r .
M y ce lia l m ats o f 1 0 -d ay -o ld  c u ltu re s  in cu b a ted  a t 20°C  w ere 
h a rv e s te d , thoroughly  w ash ed  w ith  60 ml of iso to n ic  so lu tio n s  of 
s u c ro s e , b lo tte d  tw ic e  w ith  W hatm an N o. 1 f i lte r  p a p e r, p la c e d  in  
ta re d  alum inum  pan s and w eighed  . The alum inum  pan s con ta in ing  th e  
m y ce lia l m ats w ere  th e n  p la c e d  in  an  oven  a t 80°C  for 72 h o u rs , and 
th e  w eigh t o f th e  d ried  m ats d e te rm in ed . W eight o f m oistu re  lo s s  w a s  
th e  d iffe ren ce  b e tw ee n  th e  w eigh t of w et m yce lia l mat and th a t  of th e  
co rrespond ing  dry m yce lia l m at. M o istu re  lo s s  per c en t o f w e t w eigh t 
and  m oistu re  lo s s  per cen t o f dry w eigh t o f m y ce lia l m ats w ere  c a lc u ­
la te d  .
M o istu re  lo s s  per cen t o f w et w eigh t e q u a ls  100 tim es th e  w eigh t 
of m oistu re  lo s t  during drying d iv ided  by th e  w et m yce lia l m at w e ig h t. 
M oistu re  lo s s  per c e n t o f dry w eigh t e q u a ls  100 tim es  th e  w e ig h t of 
m oistu re  lo s t  during drying d iv id ed  by th e  dry m y ce lia l mat w e ig h t.
F a c to ria l s t a t i s t i c a l  a n a ly se s  w ere  conducted  to  determ ine  
d iffe ren c e s  a t th e  5% and  1% le v e ls  of s ig n if ic a n c e  b e tw een  w e t m y ce lia l 
mat w e ig h ts  o f norm al and d is e a s e d  H . v ic to r ia e  c u ltiv a te d  in  PDB and 
M F3. S im ilar s t a t i s t i c a l  a n a ly se s  w ere  c a lc u la te d  fo r dry m y ce lia l m at
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w e ig h ts , w e igh t of m oistu re  lo s s  and  m oistu re  lo s s  per cen t of w et and  
dry w e ig h ts  of th e  m y ce lia l m ats o f  norm al and  d is e a s e d  H . v ic to r ia e .
Sim ple c o rre la tio n  c o e ff ic ie n ts  (ryx) w ere  c a lc u la te d  b e tw een  th e  
w e ig h ts  of m oistu re  l o s s ,  c a lle d  v a ria b le  y in  th is  w ork , and  th e  w e t 
m yce lia l mat w e ig h ts  (v ariab le  x) for norm al and d is e a s e d  H . v ic to r ia e . 
A lso , sim ple co rre la tio n  c o e ff ic ie n ts  (ry2) w ere dete rm ined  be tw een  th e  
w e ig h ts  o f m oistu re  lo s s  (v ariab le  y) and th e  dry m y ce lia l mat w e ig h ts  
(variab le  z) for norm al and  d is e a s e d  H . v ic to r ia e . A nother sim ple 
c o rre la tio n  c o e ff ic ie n t (rx z ) w as determ ined  b e tw een  th e  w e t and dry 
m yce lia l mat w e ig h ts  o f norm al and d is e a s e d  i l .  v ic to r ia e .
P a rtia l c o rre la tio n  c o e ff ic ie n ts  (ry x . z ) w ere  c a lc u la te d  for 
w e ig h ts  o f m oistu re  lo s s  and w et m yce lia l mat w e ig h ts  w hen  the  
v a ria b le  z ,  i . e . ,  dry m y ce lia l mat w eigh t w as k ep t c o n s ta n t .
A na ly ses of v a ria n ce  w ere c a lc u la te d  for th e  w e ig h ts  de term ined  
in  th e  perm eab ility  s tu d ie s  of norm al and d is e a s e d  Hj, v ic to ria e  cu ltu red  
in  PDB and M F3.
P o ten tiom eter T e s ts :
C y lin d ric a l, e ig h t ounce b o ttle s  co n ta in in g  100 ml of po tato  
d ex tro se  b ro th  w ere  co v ered  w ith  alum inum  fo il and  s te r i l iz e d .
The medium w as in o cu la te d  w ith  2 ml of a su sp e n s io n  of norm al or 
d is e a s e d  H . v ic to r ia e  and  th e  co n tro ls  w ere  not in o c u la te d . P o te n ti­
om eter rea d in g s  w ere  ta k e n  every  12 hours w ith  a  Beckm an Z erom atic  
pH m eter by m eans of a  p latinum  e le c tro d e  and  a sa tu ra te d  calom el h a lf
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c e l l  on 2 b o ttle s  e a c h  o f norm al and  d is e a s e d  H_. v ic to r ia e  and  th e  
c o n tro l. E ach read ing  w a s  m ade on c u ltu res  and  c o n tro l not p rev io u sly  
u s e d . The read in g s  w ere  ta k e n  a t a  tem pera tu re  o f  25° C .  The p o te n ti­
om eter rea d in g s  w ere  ta k e n  15 m inu tes a fte r th e  e le c tro d e s  w ere p lac ed  
in  th e  m edium . Two ex p erim en ts  w ere conducted  and  th e  d a ta  w ere  
a n a ly z e d  in  a  tw o fa c to r ia l  ex p erim en t. The f i r s t  fac to r  had 3 l e v e ls ,  
p o ten tio m e te r read in g s  m ade in  th e  medium supporting .no rm al and 
d is e a s e d  H . v ic to r ia e  and  th e  c o n tro l . The se c o n d  fac to r  c o n ta in ed  
19 le v e ls  o f t im e , from 0 4o 216 h o u rs .
A na ly ses of v a ria n c e  w ere  c a lc u la te d  for e a c h  of th e  tw o e x p e ri­
m e n ts , com paring th e  p o ten tio m ete r read in g s m ade w ith  th e  norm al and 
d is e a s e d  H . v ic to ria e  and  th e  c o n tro l.
P erm eab ility  S tu d ies :
M y c e lia l m ats o f norm al and d is e a s e d  H . v ic to r ia e  p repared  
s im ila rly  to  th o se  for th e  w eigh t d e te rm in a tio n s w e re  h a rv e s te d  and 
thorough ly  w ash ed  w ith  60 ml of iso to n ic  s o lu t io n s .  Each of 4 m y ce lia l 
m a ts , 5 -  o r 1 0 -d a y s -o ld , of norm al or d is e a s e d  H . v ic to r ia e  w ere 
b lo tte d , w e ig h e d , and  p la c e d  in  a 250 ml E rlenm eyer con ta in ing  100 
ml o f d is t i l le d  w a te r . Two o f th e  4 f la sk s  o f th e  norm al fungus and tw o 
o f th e  d is e a s e d  fungus w ere  k ep t s ta tio n a ry  and  th e  o th er tw o w ere  
p la c e d  in  a  sh ak en  s e t  a t 130 s tro k e s  per m in u te .
R e s is ta n c e  rea d in g s  w ere  m ade on th e  b a th in g  w a te r p lu s  e le c tro ­
ly te s  (bath ing  so lu tio n s) im m edia te ly  a fte r th e  fungus w a s  p la c e d  in  th e
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w a te r  and  ev ery  30 m inutes th e re a fte r  for 3 h o u rs . After 3 hours th e  
re a d in g s  w ere-m ade every  60 m inutes for 3 more h o u rs . The m yce lia l 
m ats w ere  rem oved from th e  bathing so lu tio n s  by pouring th rough  32 x  32 
m esh p la s t ic  sc ree n s  in to  125 ml hydrom eter c y lin d e rs  prior to  making 
r e s is ta n c e  re a d in g s . The co n d u c tiv ity  c e ll  w as subm erged in  th e  b a th ­
ing  so lu tio n s  and  w ashed  w ith  d is t i l le d  w ater a f te r  each  re a d in g . 
R e s is ta n c e  rea d in g s  w ere  m ade w ith a  co n d u ctiv ity  b rid g e , M odel 
RC 16B2, In d u s tr ia l In s tru m e n ts , In c . R e s is tan c e  read in g s o f  th e  
d is t i l le d  w a te r  u sed  in  th e  experim en ts w ere m ade . The r e s is ta n c e  
re a d in g s  of th e  bathing so lu tio n s  w ere  d iv ided  b y -th e  w et w e ig h t of 
norm al and d is e a s e d  H . v ic to r ia e  in  e a c h  f la s k .
The sp e c if ic  r e s is ta n c e  of th e  bath ing  so lu tio n s  w as o b ta in ed  by 
d iv id ing  th e  m easured  r e s is ta n c e  by th e  c e ll  c o n s ta n t  at th e  tem pera tu re  
th e  rea d in g s  w ere  m ade. The sp e c ific  conductance  or co n d u ctiv ity  w as 
th e  re c ip ro c a l o f the  s p e c if ic  r e s is ta n c e  (3).
F a c to ria l experim en ts w ere c a lc u la te d  for th e  data o b ta in e d .
E ach experim en t w as c o n s id e re d  a re p lic a tio n  s in c e  they  w ere  made
u n d e r id e n tic a l  laboratory  c o n d itio n s . The d a ta  w ere  p ro c e sse d  in  th e
>
C om puter C e n te r  of L o u is ian a  S ta te  U n iv e rs ity .
Free Amino A cid D eterm ina tions:
Two ml o f a m yce lia l su sp e n s io n  o f normal o r d is e a s e d  H . 
v ic to r ia e  p rep a red  a s  p rev io u s ly  rep o rted  were se e d e d  in  40 ml of 
C z a p e k 's  su c ro se  n itra te  so lu tio n  in  250 m l, E rlenm eyer f la s k s  (41).
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The C z a p e k 's  su c ro se  n itra te  so lu tio n  c o n s is te d  o f  2 g of NaNC>3 ,
1 g of K2 HPO4 , 0 .5  g o f KC1, 0 .5  g of M gSO ^, 0 .0 1  g of Fe SO4 , 30 g 
of s u c ro s e , 2  c c  of th e  minor e lem en ts  so lu tio n  m entioned  before  and 
1000 cc  o f d is t i l le d  w a te r . H arv estin g  of th e  m ycelia l m ats in cu b a ted  
a t 20°C  took  p la c e  a fte r  10 d a y s . The m y ce lia l m ats w ere  thoroughly  
w ash ed  w ith  60 ml of th e ir  iso to n ic  s o lu t io n s , and  w e ig h e d , and frozen  
a t -2 5 °C  u n til  u s e d .
A ttem pts w ere  made to  e x tra c t n inhydrin  rea c tin g  su b s ta n c e s  from 
th e  m yce lia l m ats accord ing  to  th e  m ethod of Rohringer et. a l .  (42). 
F rozen m yce lia l m ats of norm al and  d is e a s e d  H . v ic to r ia e  (3 .9  and  
2 .7  g) w ere  re flu x ed  for 4 hours a t 60°C  in  a  1:1 m ixture of a ce to n e : 
w a te r ( v o l . /v o l . ) .  One hundred ml of th e  a c e to n e w a te r  m ixture w ere  
u sed  for every  700 mg of fu n g u s. The e x tra c ts  w ere  te s te d  tw ice  w ith  
a  0 . 2 % ninhydrin  so lu tio n  but no n inhydrin  p o s itiv e  su b s ta n c e s  w ere  
d e te c te d .
A nother m ethod te s te d  w as th a t  of B lock e t a l .  (7) and  Aw apara 
(4). M y celia l m ats of norm al and  d is e a s e d  jH. v ic to r ia e  w eigh ing  1 .2  
and  2 .7  g re s p e c t iv e ly , w ere hom ogenized  w ith  th a t am ount of a b so lu te  
a lco h o l to  m ake f in a l co n cen tra tio n  of 80% . The e x tra c t w as f ilte re d  
w ith  W hatm an N o . 1 f i l te r  paper in  a Biichner funnel and th e  f i l t r a te  
co n ta in ed  n inhydrin  reac tin g  s u b s ta n c e s . The p re c ip ita te  w as w ash ed  
w ith  80% e th a n o l u n til n inhydrin  rea c tin g  su b s ta n c e s  w ere  no lo n g er 
d e te c te d . The f i ltra te  w as m ixed w ith  3 vo lum es o f ch loroform , and th e
15
aqueous upper p h a se  con tain ing  the  free  amino a c id s  rem oved. All the  
m ateria ls  w ere kep t at a tem perature  of about 10°C. befo re  u se  in  th e  
e x tra c tio n .
W eigh ts o f 15 to  17 g of w et m ycelia l m ats w ere u sed  to  ob tain  
free  amino a c id s  to  be u se d  in  the  paper chrom atography p rocedu re .
Free amino a c id s  w ere purified  accord ing  to  th e  procedure r e ­
ported  by Thompson e t_a l. (49). Dowex 50 W -X 4, 200-400 m esh 
hydrogen form , io n -ex ch an g e  re s in  w as Boaked for 1 2  hours in  d is t i l le d  
w a te r . The d is t i l le d  w a te r w as rem oved and new d is t i l le d  w a te r equal 
to  tw ice  th e  re s in  vblume w as ad d ed . The re s in  w as s t ir re d , th e  
p a rtic le s  a llow ed to  s e t t le  for 25 m inutes and th e  d is t il le d  w a te r co n ­
ta in in g  th e  sm alle r re s in  sp h eres  poured o ff . This w as done tw ic e .
The re s in s  w ere h ea ted  w ith  tw ice  th e ir  volum e of IN sodium  hydroxide 
for 20 hours a t about 100°C .
After th e  re s in s  had  c o o le d , they  w ere poured in to  chrom atograph 
tu b e s  to  ob tain  a  colum n he igh t of 10 cm s . The chrom atograph tu b es  
w ere c o n stru c ted  of 9 cm ID pyrex tub ing  w ith  a cap illa ry  tu b e  (5 x  0 .2  
cm) a ttac h ed  at th e  b a sa l  e n d . A g la s s  w ool plug w as p la c e d  in  the  
bottom  of th e  tu b e s  to  p reven t th e  re s in  from p a ss in g  through th e  
c a p i lla ry .
To ob ta in  th e  hydrogen form th e  Dowex re s in  w as w ash ed  w ith  
d e io n ized  w a te r to  rem ove th e  e x c e ss  o f  sodium  hydrox ide . The re s in  
w as tre a te d  w ith  5 colum n volum es o f 6 N hydrochloric  ac id  and th e  a c id  
rem oved w ith  de ion ized  w a te r u n til no more ch lo rid es  w ere d e te c te d .
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To o b ta in  th e  ammonium form of th e  D ow ex r e s in ,  10 colum n 
vo lum es p f 2N ammonium h y d ro x id e , p repared  w ith  d e io n ized  w a te r , 
w ere  a d d ed . T his w as fo llow ed  by w ash in g  w ith  d e io n ize d  w a te r u n til 
th e  e fflu en t re a c h e d  a pH b e tw een  8  and 9 .  The colum ns w ere  so  
m ounted th a t th e  b a s ic  colum n rem ained  a top  th e  a c id  one so  th a t the  
drip  from th e  ammonium colum n fe ll  in to  th e  a c id  co lum n. The upper 
aqueous p h a se  co n ta in in g  th e  free  amino a c id s  an d  having  a pH a d ­
ju s te d  to  7 t  0 .1  w as poured in to  th e  b a s ic  co lum n . A fter th e  aqueous 
p h a se  had  p a s s e d ,  th e  colum ns w ere  w a sh e d  4 t im e s  w ith  10 ml of 
co o led  d e io n ized  w a te r and  th e  colum ns w ere  e lu te d  s e p a ra te ly . The 
colum n co n ta in in g  the  b a s ic  am ino a c id s  and som e am ines w a s  e lu ted  
w ith  80 ml of 2N ammonium hyd ro x id e . The a c id  colum n w as t re a te d  
w ith  11 ml o f co ld  d e io n ized  2N ammonium hydrox ide  and th e n  w ash ed  
w ith  40 ml of co ld  d e io n ized  w a te r . All th e  s te p s  of am ino a c id  p u ri­
f ic a tio n  w ere  m ade at ab o u t 4 ° C .
The ammonium hydroxide w as rem oved from th e  e ff lu e n ts  in  
vacuum  a t 4 0 ° C . Then th e  e ff lu e n ts  w ere  ly o p h iliz e d . The am ino 
a c id s  w ere  re d is so lv e d  in  3 ml of co ld  10% iso p ro p y l a lc o h o l, and  if  
n e e d e d , one drop of 6 N hydroch lo ric  a c id  w as a d d e d . Ten m icro lite rs  
o f th e  am ino a c id  so lu tio n  w ere  u se d  per chrom atogram .
Two d im ensiona l d e scen d in g  chrom atography  w as u s e d .  The 
chrom atogram s w ere d ev e lo p ed  on  W hatm an N o . 1 , chrom atography 
p ap er having  d im ensions of 18 1 /4  in .  x  22 1 /2  in .
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The f ir s t  so lv e n ts  te s te d  w ere  th o se  u se d  by S e h g a l and Boone 
(43). The se c -b u tan o l:fo rm ic  a c id  w a te r  so lv e n t had a co n ce n tra tio n  in 
volum e o f 75:13:12 and  moved th e  am ino a c id s  in  a s in g le  spot w ithout 
s e p a ra tio n . The second  so lv en t had  e ig h t volum es of d is t i l le d  phenol 
to  3 volum es of d is t i l le d  w a te r . The pheno l w a te r so lv e n t se p a ra te d  
th e  amino a c id s .
The so lv e n ts  fin a lly  s e le c te d  for th is  work w ere b u tan o l l :a c e t ic  
ac id iw a te r  a t a  co n cen tra tio n  of 4:1:5  in  v o lu m e , re s p e c tiv e ly  (37 ), as 
th e  f irs t so lv en t and  a  so lu tio n  of 500 g o f d is t i l le d  p h e n o l in  125 ml 
of w a te r (45) a s  th e  seco n d  s o lv e n t. One ml of ammonium hydroxide 
w as added  for each  200 ml o f th e  phenol w a te r  so lv e n t. Only th e  upper 
la y e r  of th e  f i r s t  so lv en t w as  poured  in to  th e  tro u g h s . The volum e of 
e a c h  so lven t u sed  w as 90 ml per trough  and 200 ml of e a c h  so lv e n t w as 
u se d  in s id e  th e  ch am b ers . The f ir s t  so lv e n t w as run fo r 14 hours and 
th e  seco n d  so lv en t for 20 hours a t 2 3 °C . The chrom atogram s w ere  
a llow ed  to  dry o v e rn ig h t.
Amino a c id  s ta n d a rd  so lu tio n s  w ere  p repared  a cco rd in g  to  th e  
m ethod d e sc rib e d  by Block and  W e is s  (6 ) .  S o lu tions c o n ta in in g  100 um 
of th e  amino a c id s  B -a la n in e , a lp h a -a la n in e , a rg in in e , a s p a r t ic  a c id , 
a sp a ra g in e , c y s te in e ,  c y s t in e ,  g lu tam ic  a c id ,  g lu ta m in e , g ly c in e , 
h is t id in e ,  is o le u c in e , le u c in e , ly s in e ,  m eth io n in e , p h e n y la la n in e , 
p ro lin e , s e r in e , th e ro n in e , ty ro s in e  and v a lin e  w ere p la c e d  in  a 125 ml 
Erlenm eyer f la s k .  The am ides a sp a ra g in e  and  g lu tam ine a re  m entioned  in
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th is  w ork  a s  amino a c id s  . F ifty  ml of b o ilin g  w ater w a s  added and  
the am ino  acids d is so lv e d  by  adding drops o f  6 N hydroch lo ric  a c id .
The so lu tio n  w as c o o led  and 1 CL ml of iso p ro p y l a lcoho l w a s  added .
The am ino  acid so lu tio n  w as tran sfe rred  to  a  100 ml vo lum etric  f la s k  
and d ilu te d  to v o lu m e . Five m icro liters o f  th i s  amino a c id  so lu tion  
w as u s e d  per chrom atogram .
T he chrom atogram s w e re  d ried , sp r in k le d  w ith 0 .2%  ninhydrin 
so lu tio n  and h e a te d  a t 45°C in  an oven fo r 15 m inu tes. Full co lor 
developm ent o ccu rred  im m ediately  but th e y  w ere kep t in  th e  dark o v e r ­
night to  allow  any o th er co lo r developm ent.
In  a ll  the chrom atogram s the second  so lv e n t, w h ic h  ran p e rp e n ­
d icu la r to  the  f i r s t  so lv e n t, m oved slow er a t  the  in te rs e c tio n  w ith th e  
dry fro n t o f the f i r s t  so lvent th a n  in the  r e s t  of the chrom atogram . T his 
cau sed  th e  advancing  front o f  th e  second so lv en t to show  a sho rte r 
d e scen d in g  d is ta n c e  in  the  re g io n  of th is  in te rs e c tio n  th a n  in  the  r e s t  
of th e  ch rom atogram . T h is , how ever, d id  n o t in te rfe re  w ith  the de»“ 
velopm ent of the  ch rom atogram .
EXPERIMENTAL RESULTS
D iffusion  P ressu re  D efic it D e te rm in a tio n s :
I t  w as requ ired  to  have  an  id ea  ab o u t th e  d iffu s io n  p re ssu re  
d e f ic it  of the  m y ce lia l m ats o f norm al and  d is e a s e d  H . v ic to ria e  in  
order to  thoroughly  w ash  th e  m y ce lia l m ats w ithou t a lte rin g  the  c y to ­
p lasm  co m p o sitio n . A ccording to  G on zalez-B ern a ld ez  (15), d iffu sio n  
p re s su re  d e fic it  d e te rm in a tio n s  by the  re fra c to m e te r  m ethod w ere u se d  
by A rcichovsky and  O ssipov  in  1931. This m ethod w as b a sed  orr 
m easuring  any a lte ra tio n  in  th e  co n cen tra tio n  of a  so lu tio n  due to  an 
in c re a s e  or d e c re a se  in i ts  d ilu tio n  w ater c o n te n t.
R efractom eter read in g s  ob ta ined  for approxim ate  eq u a l w e ig h ts  of 
m ycelia  of norm al or d is e a s e d  H j v ic to ria e  im m ersed in  so lu tio n s  con ­
ta in in g  the  d iffe ren t c o n ce n tra tio n s  of su c ro se  a re  p re sen te d  in  T ables 
I and  I I .  The re frac tom eter rea d in g s  co rrespond ing  to  the  su c ro se  so lu ­
tio n s  a lo n e  are  g iv en  a t  tim e 0 -1  m in u te s . S o lu tio n s con ta in ing  3 0 , 65 , 
7 1 .8 , 73 .5  and 142 grams o f su c ro se  pe r l i te r  w ere te s te d  w ith  norm al 
H . v ic to r ia e . S o lu tions c o n ta in in g  10, 30 , 65, 7 1 .8 , 7 3 .5 , 100 and 
120 gram s w ere te s te d  w ith  d is e a s e d  H_. v ic to r ia e . Three and tw o 
re p lic a tio n s  w ere m ade u sin g  th e  so lu tio n  co n ta in in g  7 1 .8  gram s of 
su c ro se  per l ite r  w ith  norm al and  d is e a s e d  v ic to r ia e , re s p e c t iv e ly . 
The so lu tio n  con ta in ing  7 3 .5  gram s of su c ro se  p e r l i te r  of so lu tio n  w as 




Table I .  R efractom eter rea d in g s  from d iffe ren t su c ro se  so lu tio n s  
con ta in ing  m y ce lia l m ats of norm al ]H. v ic to r ia e .
Time
(m inutes)
G ram s o f S ucrose  per L iter o f S o lu tion
30 65 7 1 .8 73 .5 142
0 - 1 2 . 0 5 .0 6 . 0 6 . 0 1 1 . 8
0 1 . 8 5 .0 6 . 0 6 . 1 1 1 . 6
30 1 .9 4 .9 6 . 0 6 . 2 1 1 . 6
60 1 .9 4 .8 6 . 0 6 . 2 ■ 1 1 . 6
90 2 . 0 4 .8 6 . 0 6 . 2 1 1 .4
1 2 0 2 . 0 4 .8 6 . 0 6 . 2 1 1 . 6
150 2 . 0 4 .9 6 . 0 6 . 2 1 1 . 6
180 2 . 0 4 .9 6 . 0 6 . 2 1 1 . 6
2 1 0 to . o 4 .9 6 . 0 6 . 2 1 1 . 6
240 2 . 0 4 .8 6 . 0 6 . 2 1 1 . 6
270 2 . 0 4 .8 6 . 0 6 . 0 1 1 .4
300 2 . 0 5 .0 6 . 0 6 . 0 11 .4
330 2 . 0 5 .0 6 . 0 6 .3 1 1 . 2
360 2 . 0 5 .0 6 . 0 6 . 2 —
Table I I . R efractom eter read in g s  from d iffe ren t su c ro se  so lu tio n s  c o n -  
ta in in a  m v ce lia l m ats o f d is e a s e d  H . v ic to r ia e .
Time
(m inutes)
G ram s of S ucrose  oer L ite r of So lu tion
1 0 30 65 7 1 .8 7 3 .5 1 0 0 1 2 0
0 - 1 0 .4 2 . 0 5 .0 6 . 0 6 . 0 8 .4 1 0 .4
0 0 . 0 1 . 8 4 .8 5 .8 6 . 0 8 . 6 1 0 .4
30 0 . 1 1.9 4 .8 5 .8 6 . 0 8 . 6 10.5
60 0 . 1 1 .9 4 .8 5 .8 6 . 0 8 .4 1 0 .4
90 O 0 I—* 1 .9 4 .8 5 .8 6 . 0 8 .4 1 0 .4
1 2 0 0 . 1 1.9 4 .9 6 . 0 6 . 0 8 . 6 10 .4
150 0 . 2 2 . 0 5 .0 6 . 0 6 . 0 8 .5 1 0 .4
180 0 . 2 2 . 0 5 .0 6 . 0 6 . 0 8 . 6 10 .4
2 1 0 0 . 0 2 . 0 4 .8 6 . 0 6 . 0 8 . 6 1 0 . 6
240 0 . 0 2 . 0 4 .9 6 . 0 6 . 1 8 * 6 1 0 . 6
270 0 . 0 2 . 0 4 .8 6 . 0 6 . 0 8 . 6 1 0 . 6
300 0 . 0 2 . 0 4 .9 6 . 0 6 . 1 8 . 6 1 0 . 6
330 CM•
O
2 . 0 4 .8 6 . 0 6 . 2 8 . 6 1 0 . 6
360 0 . 2 2 . 0 5 .0 6 . 0 6 . 2 8 . 6 1 0 . 6
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S te rile  p la s tic  s c re e n s  d id  not a ffe c t th e  su c ro se  so lu tio n  c o n ­
c e n tra tio n s  and  had  no e ffe c t on th e  grow th of th e  fu n g u s . The form er 
w as proven by p lac in g  s c re e n s  in  7 1 .8  and  7 3 .5  gram s of su c ro se  pe r 
l i te r  s o lu t io n s . R ead ings w ere  ta k e n  b efo re  and a fte r  p lac in g  th e  
sc re e n s  in to  25 ml of th o se  so lu tio n s  in  p e t r i - d is h e s .  A lso , read in g s  
w ere  ta k e n  every  30 m inu tes th e re a f te r  for 1 hour w ithou t re frac to m ete r 
read in g  a l te r a t io n s ,  i . e . ,  6 .0  w as th e  c o n s ta n t re a d in g . N either 
norm al nor d is e a s e d  H . v ic to r ia e  u se d  th e  m a te ria ls  com posing  th e  
32 x  32 m esh p la s t ic  sc re e n s  a s  n u tr ie n ts . This w as te s te d  by in ­
o cu la tin g  s te r i le  s c re e n s  w ith  norm al and d is e a s e d  H . v ic to r ia e .
During 10 d a y s ,  th e  in o cu la  d id  s h r in k 'in s te a d  of show ing g row th .
R efractom eter d e te rm in a tio n s in  T ab les I  and II show ed th a t 
so lu tio n s  co n ta in in g  7 1 .8  and  7 3 .5  g o f su c ro se  per l i te r  ap p roached  
iso to n ic ity  w ith  c e l ls  o f norm al and d is e a s e d  H . v ic to r ia e .
W eigh t D e te rm in a tio n s:
C om parative grow th of d is e a s e d  and norm al H . v ic to r ia e  in  l iq u id  
m odified F ries N o . 3 medium w as rep o rted  by Lindberg (25). At a 
tem pera tu re  optim al fo r grow th o f th e  fu n g u s , 7 -1 4 -d a y -o ld  m y ce lia l 
mat w e ig h ts  of d is e a s e d  H . v ic to ria e  w ere  m arkedly low er th a n  th o se  
o f th e  norm al fu n g u s .
-  For amino a c id  a n a ly s is  and p e rm eab ility  s tu d ie s  w ith  d is e a s e d  
and  norm al H . v ic to r ia e  i t  w as  n e c e s sa ry  to  determ ine  th e  dry and  w e t 
w e ig h ts  of th e  m y ce lia l m a ts .
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T hese d e te rm in a tio n s w ere  u se d  a s  a  b a s is  fo r fu rther s tu d ie s  on 
th e  w e ig h ts  and m oisture c o n te n t of th e  m ycelia l m ats of d is e a s e d  and 
norm al H . v ic to r ia e .
The w e ig h ts  o f  th e  w e t and dry m ycelia l m a ts , w e ig h ts  of 
m oisture  l o s s ,  m oisture  lo s s  per c en t of w et w e ig h t and m oistu re  lo s s  
per c en t of dry w e ig h t of 10-d a y -o ld  d is e a s e d  and norm al H . v ic to ria e  
cu ltu red  on PDB and MF3 w e re  de te rm ined  (Table in).
The r e s u l ts  o f th e  fa c to r ia l  a n a ly s e s  of w e t m yce lia l mat w e ig h ts , 
dry m yce lia l mat w e ig h ts , w e ig h ts  o f m oisture lo s s  and m oistu re  lo s s  a s  
a  pe r cen t of w e t m y ce lia l mat show ed no s ig n if ic a n t d iffe rence  b e tw een  
norm al and d is e a s e d  H . v ic to ria e  cu ltu red  in  PDB and  MF3 (Table I I I ) .
A fa c to r ia l experim en t w as d e s ig n e d  to  m easu re  th e  in te ra c tio n  
b e tw een  w et m y ce lia l mat w e ig h ts  of d is e a s e d  and  norm al H . v ic to r ia e  
a s  grow n in  PDB and M F3. The F v a lu e  o b ta in ed  fo r th e  in te ra c tio n  w as 
2 .7 8  and th o se  req u ire d  (46) a t th e  5% and 1% le v e l  of s ig n if ic a n c e  w ere  
4 .3 5  and 8 .1 0 ,  re s p e c t iv e ly . The in te ra c tio n  w a s  no t s ig n if ic a n t .
The m ean sq u are  o f w et w e ig h ts  of norm al v e rsu s  d is e a s e d  H . v ic to r ia e  
w as 0 .3 7  and th a t  o f th e  e rro r w as 1 .2 3 .  There w as no s ig n if ic a n t d i f ­
fe ren ce  in  th e  w e t m y ce lia l mat w eigh t o f norm al and  d is e a s e d  H . 
v ic to r ia e .
A fa c to r ia l experim ent w as co n d u cted  to  m easu re  th e  in te ra c tio n  
b e tw een  th e  m oistu re  lo s s  w e ig h ts  from m yce lia l m ats of norm al and  
d is e a s e d  H . v ic to r ia e  a s  grow n in  PDB and M F3. The F v a lu e  o b ta in ed
Table III . W eight and m oisture determ inations on m ycelial m ats of normal and d ise a se d  H . v ic to riae
cu ltu red  in  PDB and M F3.










w eigh ts (g)
w et m ycelial 
mat w eight
dry m ycelial 
mat w eight
PDB NHV 1 4 .6993 4 .4064 0.2929 93.77 1 ,5 0 4 .4
PDB NHV 2 1.6665 1.5250 0.1415 91 .51 1 ,0 7 7 .7
PDB NHV 3 3.2843 2.9866 0.2977 90.94 1 ,0 0 3 .2
PDB NHV 4 3.4039 3.1100 0.2939 91.37 1 ,0 5 8 .2
PDB NHV 5 4.9920 4.6732 0.3188 93 .61 1 ,4 6 5 .9
PDB NHV 6 4 .2164 3 .8734 0.3430 91.87 1 ,1 2 9 .3
MF3 NHV 1 4.0619 3.5808 0.4811 88 .16 244.3
MF3 NHV 2 3.7632 3.2636 0.4996 86 .72 653.2
MF3 NHV 3 2.1638 1.9556 0.2082 90.38 939.3
MF3 NHV 4 2.6940 2.4732 0.2208 91 .80 1 , 1 2 0 . 1
MF3 NHV 5 2.5512 2.3330 0.2182 91.45 1 ,0 6 9 .2
MF3 NHV 6 2.2414 2 . 0 2 2 1 0.2193 90.22 922 .1
PDB DHV 1 5.6799 5.3328 0.3471 93.89 1 ,5 3 6 .4
PDB DHV 2 6.1196 5 .8001 0.3195 94.78 1 ,8 1 5 .4
PDB DHV 3 3 .8437 3.6571 0.1866 95.15 1 ,9 5 9 .9
PDB DHV 4 3.1620 2.9774 0.1846 94.16 1 ,6 1 2 .9
PDB DHV 5 3.6320 3.4507 0.1813 95.01 1 ,9 0 3 .3
PDB DHV 6 2.8595 2.6635 0.1960 93.15 1 ,3 5 8 .9
MF3 DHV 1 3 .3196 2 .8740 0.4456 86.58 645.0
MF3 DHV 2 2.9734 2 .6600 0.3134 89.46 848.8
MF3 DHV 3 1.3470 1.2416 0.1054 92.18 1 ,1 7 8 .0
MF3 DHV 4 1,1727 1.0650 0.1077 90 .82 988.9
MF3 DHV 5 1.0511 0.9368 0,1143 89.13 819 .6
MF3 DHV 6 1.5855 1.4470 0.1385 91.27 1 ,0 4 4 .8
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for the  in te ra c tio n  w as 3 .0 7  and  th a t requ ired  w as 4 ,3 5  and 8  ,10  a t the  
5% and 1% le v e ls  o f s ig n if ic a n c e , re sp e c tiv e ly ; th e re fo re , th e  in te rac tio n  
w as not s ig n if ic a n t. The m ean square of m oisture lo s s  o f norm al v e rsu s  
d is e a s e d  fungus w as 0.183 and th a t of th e  error w as 1 ,0 3 . There w as 
no s ig n ifican t d ifference  in  th e  m oisture lo s s  be tw een  norm al and 
d is e a s e d  H . v ic to r ia e .
A fac to ria l experim ent w as  d esig n ed  to  m easure th e  in te rac tio n  
be tw een  th e  dry m ycelia l mat w e igh ts  o f norm al and d is e a s e d  H . v ic to riae  
a s  grown in  PDB and M F3. The F value ob ta ined  for th e  in te ra c tio n  w as 
0 .398  and th a t req u ired  w as 4 .3 5  and 8 .1 0  a t th e  5% and 1% le v e ls  of 
s ig n if ic a n c e , re s p e c tiv e ly . The F v a lu e  ob ta ined  for th e  dry m ycelia l 
mat w e ig h ts  of norm al v e rsu s d is e a s e d  H . v ic to riae  w as 2 .6 1 .  The F 
va lue  requ ired  w as th e  sam e a s  th o se  a b o v e , i . e . , 4 .3 5  (5%) and  8 .1 0  
(1%). T herefo re , n e ith e r of th e  two F v a lu e s  ob ta in ed  w as s ig n if ic a n t.
A fac to ria l experim ent w as  conducted  to  m easure th e  in te rac tio n  
be tw een  m oisture lo s s  per cen t of w et m ycelia l mat w eight of normal 
and d is e a s e d  JL* v ic to ria e  a s  grown in  PDB and M F3. The F v a lu e  
ob ta in ed  w as 2 .5 8  and th a t requ ired  w as 4 .3 5  and 8 .1 0  a t th e  5% and 
1% le v e ls  of s ig n if ic a n c e , re s p e c tiv e ly . The F v a lu e  o b ta in ed  for the  
m oistu re  lo s s  per cen t of w et m ycelia l mat w eight o f th e  norm al v e rsu s  
d is e a s e d  H . v ic to ria e  w as 3 .2 0  and th a t  requ ired  w as 4 .3 5  (5%) and 
8 .1 0  (1%). T herefo re , n e ith e r  of th e  two F v a lu es  o b ta in ed  w as s ig n if i­
can t .
A fa c to r ia l  experim ent w a s  d e s ig n e d  to  m easure th e  in te ra c tio n  
b e tw een  m oistu re  lo s s  per c en t o f dry m y ce lia l mat w e ig h t of norm al 
and d is e a s e d  H . v ic to r ia e  a s  grow n in  m edia PDB and M F3. The F 
v a lu e  o b ta in ed  for th e  in te ra c tio n  w as 19 .72  and th a t requ ired  w a s  
4 .3 5  and 8 .1 0  a t th e  5% and 1% le v e ls  of s ig n if ic a n c e , re s p e c t iv e ly . 
The F v a lu e  o b ta in ed  for th e  m oistu re  lo s s  per cen t o f dry m yce lia l mat 
w eigh t of norm al v e rs a s  d is e a s e d  H . v ic to r ia e  w as 8 .7 1 .  The F v a lu e  
o b ta in ed  for th e  m ed ia , PDB v e rsu s  MF3 w as 2 7 .7 4 . The F v a lu e  
requ ired  to  t e s t  the  s ig n if ic a n c e  of th e  F v a lu e s  o b ta in ed  for m oisture 
lo s s  per c e n t of dry w e ig h t of norm al v e rs u s  d is e a s e d  H . v ic to r ia e  and 
m edia w ere  4 .3 5  (5%) and 8^10 (1%). The th re e  F v a lu e s  o b ta in ed  w ere 
s ig n if ic a n tly  d iffe ren t from th e  requ ired  F v a lu e s .
The s ta t i s t i c a l  s ig n if ic a n c e  of d iffe re n c e s  of th e  m eans of 
m oistu re  lo s s  per c e n t dry w eigh t of norm al and  diseased_H_. v ic to r ia e  
cu ltu red  in  PDB and MF3 w ere t e s te d .  The L .S .D . v a lu e  req u ired  for 
s ig n if ic a n c e  a t  th e  5% le v e l w a s  250 .
The m eans of m oistu re  lo s s  per c e n t o f dry w eig h t of d is e a s e d  
and norm al EL v ic to r ia e  cu ltu red  in  PDB w ere  1697.8  and  1 2 0 6 .5 , 
r e s p e c t iv e ly . The m ean d iffe ren ce  of 4 9 1 .3  w as s ig n if ic a n t a t th e  5% 
le v e l .
The m eans of m oistu re  lo s s  per c e n t o f dry w e ig h t o f d is e a s e d  
and norm al H . v ic to r ia e  cu ltu red  in  MF3 w ere  9 2 0 .9  and  9 0 8 .0 , r e ­
s p e c t iv e ly . The m ean d iffe ren ce  of 12 .9  w a s  not s ig n if ic a n t .
26
The m eans of m oisture lo s s  per cen t of dry w eigh t of norm al H . 
v ic to ria e  cu ltu red  in  PDB and MF3 w ere 1206 .5  and 9 0 8 .0 /  re s p e c tiv e ly .
The m ean d ifference  of 298 .5  w as s ig n if ic a n t a t th e  5% le v e l .
The m eans o f m oisture lo s s  per cen t of dry w eigh t of d is e a s e d  H . 
v ic to ria e  cu ltu red  in  PDB and MF3 w ere 1697 . 8  and  9 2 0 .9 / re s p e c tiv e ly .
The m ean d ifference  of 7 7 6 .9  w as s ig n if ic a n t.
D egree of a s s o c ia t io n  o frco rre la tio n  and th e  in te n s ity  of re la tio n ­
ship  b e tw een  th e  v a riab le  y ,  w eight of m oisture l o s s ,  and  v a riab le  x ,  
w et m yce lia l mat w e ig h ts , w as c a lc u la te d  and e x p re sse d  a s  th e  sim ple 
co rre la tio n  c o e ff ic ie n t, 5r. The sam e c o rre la tio n  w as c a lc u la te d  for 
v a riab le  y and v a riab le  z , dry m ycelia l mat w e ig h t. The co rre la tio n  
c o e ffic ien t be tw een  w et m ycelia l mat w e ig h ts  and dry m yce lia l mat 
w e ig h ts  w as  c a lc u la te d . This co rre la tio n  w a s  made to  determ ine the  
p a rtia l co rre la tio n  co e ffic ien t (ryX. z ) b e tw een  w e ig h ts  of m oisture lo s s  
and w et m ycelia l mat w e ig h ts  w hen th e  v a ria b le  z ,  i . e . , dry m ycelia l 
mat w eigh t w as kep t c o n s ta n t . A ll th e  de te rm ina tions made are  p re ­
sen ted  in  Table IV.
To t e s t  th e  s ig n if ic an c e  of th e  c o rre la tio n  c o e ff ic ie n ts  a ta b le  
(46) o f sim ple c o rre la tio n  c o e ff ic ien ts  requ ired  at th e  5% and 1% le v e ls  
o f s ig n if ic an c e  w as u se d . The c o rre la tio n  c o e ff ic ie n ts  requ ired  w ere 
0 .754  and  0 .874  a t th e  5% and 1% le v e ls  o f s ig n if ic a n c e , re s p e c tiv e ly . 
The requ ired  p a rtia l co rre la tio n  c o e ff ic ie n ts  (46) w ere  0 .878  and 0 .959 
for th e  5% and 1% le v e l s .
Table IV. C orre la tion  co e ffic ien ts  of m oisture lo s s ,  and w et and dry w eigh ts of norm al and  d ise a se d
v ic to riae  cu ltu red  in  PDB and M F3.
M eans of 
M eans of w e igh ts  of M eans of 





mat w ts . (x) 
(g)
lo s s  (y) 
(g)
mat w ts .  (z) 
(g)
ryx ryz rxz ryx*z
PDB NHV 6 3 .7104 3 .4291 0.2813 +0.999 +0.833 +0.851 +0.999
MF3 NHV 6 2.9126 2.6047 0.3079 +0.947 +0.947 +0.964 +0.994
PDB DHV 6 4.2161 3.9803 0.2358 +0.923 +0.923 +0.991 +0.991
MF3 DHV 6 1.9081 1.7040 0.2041 +0.965 +0.965 +0.974 +0.997
A ccording to  the  d a ta  of Table IV a ll  th e  sim ple co rre la tion  
c o e ffic ien ts  c a lc u la te d  w ere  p o s itiv e  and s ig n if ic a n t. The data show 
th a t  w ith an  in c re a se  in  th e  w et w e ig h ts  of m yce lia l m ats of normal o r 
d ise a s e d  v ic to ria e  cu ltu red  in  PDB or MF3 th e re  w as a  corresponding 
in c re a se  in  th e  w eigh ts o f  m oisture lo s s  and th e  dry m yce lia l mat 
w e ig h ts . The a s so c ia tio n  betw een th e  m oisture lo s s  and  w et m ycelia l 
m at w eight v a ria b le s  w as  not in flu en ced  by th e  e ffec t o f th e  dry m y c e lia l 
m at w eight b e c a u se  th e ir  p a rtia l c o rre la tio n  co e ffic ien t w a s  not low er 
th a n  the s im p le  co rre la tio n  c o e ff ic ie n t.
A nalyses of v a rian ce  made for th e  w e ig h ts  of norm al and d is e a s e d  
H . v ic to riae  cu ltu red  in  PDB and MF3 are show n in  T able V. A ccording to 
th e  data th e re  w ere s ta t is t ic a l ly  s ig n ifican t d iffe ren ces  betw een w et 
m ycelia l mat w e ig h ts  of norm al H . v ic to ria e  and th o se  o f the  d is e a s e d  
fungus in  som e of the  a n a ly se s  but not in  o th e rs . In a l l  c a se s  the  w e ig h t 
o f  w et m yce lia l mat for th e  normal fungus w as higher th a n  that for th e  
d ise a s e d  fu n g u s .
P o ten tiom eter T es ts :
P o ten tiom eter d a ta  w ere ta k e n  w ith  a Beckm an Zerom atic pH m e te r  
and  th e  re a d in g s  were e x p re ssed  in  m illivo lts  (mv). The purpose of th is  
in v e s tig a tio n  w as to determ ine th e  o x id a tio n -red u c tio n  po ten tia ls  of 
norm al and d is e a s e d  H . v ic to riae  in  po tato  d ex tro se  b ro th .
The po ten tiom eter read ings of th e  two experim en ts conducted a re  p re­
sen ted  in  T ab le  VI in  th e  form of a  fac to ria l experim ent w ith  two f a c t o r s .
I f
Table V. S ta tis t ic a l  a n a ly se s  of w et m ycelia l mat w eigh ts of normal and d ise a se d  H . v ic to riae  cu ltu red  




m ycelia l m ats 
(days) Rep.
M eans of w et 




F va lue  
requ ired  at 
- 5% lev e l
M ean d ifference  
of m eans of 
NHV and DHV
D value 
required  a t 
5% lev e l
NHV DHV
MF3 1 0 8 5 .68 5 .5 4 0 .014 2.45
PDB 5 4 3 .13 1 . 8 8!
378.30; 5 .99 1.25 0.158
PDB 5 4 2.65 1.23 13.97 5 .9 9 1.42 0.292
PDB 1 0 16 8nsl4 7 .62 1 .50 4 .1 7
MF3 1 0 16 6 .36 4 .9 9 23 .41 4 .17 1.37 0.182
toto
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Table VI. P o ten tiom eter read in g s  a t  25°C  from po tato  d ex tro se  broth 
u se d  a s  co n tro l/ and p o ta to  d ex tro se  broth in o cu la te d  w ith  
norm al and d is e a s e d  H . v ic to r ia e .
C ontrol
PDB In o cu la ted  
w ith NHV
PDB In o cu la ted  
w ith  DHV
Time Experim ent Experim ent Experim ent
(hours) I II I II I II
P +610 +735
-------m illiv o lts ---------
+625 +730 +635 +725
1 2 +585 +725 +635 +730 +645 +730
24 +595 +720 +585 +715 +605 +720
36 +615 +710 +635 +705 +655 +705
48 +625 +710 +615 +695 +640 +695
60 +595 +715 +605 +715 +625 +720
72 +620 +725 +560 +715 +650 +725
84 +620 +725 +480 +710 +600 +720
96 +625 +725 +585 +710 +600 +715
108 +5 65 +720 +575 +670 +590 +690
1 2 0 +620 +720 +510 +710 +560 +715
132 +445 +715 +435 +595 +565 +670
144 +689 +720 +540 +630 +560 +700
156 +680 +700 +585 +650 +660 +660
168 +680 +680 +680 +610 +680 +600
180 +680 +660 +610 +640 +650 +660
192 +700 +660 +600 +610 +630 +670
204 +700 +655 +630 +620 +660 +640
216 +700 +655 +610 +640 +640 +670
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The p o ten tiom ete r rea d in g s  m easured  a g a in s t th e  sa tu ra te d  
ca lom el c a n  be  e x p re s s e d  in  term s of rea d in g s  m ade w ith  a norm al 
hydrogen e le c tro d e  by adding 246 mv a t 25°C  (19 , 5 3 ). The v a lu e s  
o b ta in ed  w ere v a lu e s  o r Redox p o te n t ia ls .
The f irs t  fac to r in  th e  fa c to r ia l  experim en t had  3 l e v e l s , po ta to  
d ex tro se  broth supporting  norm al and d is e a s e d  H . v ic to r ia e  and  th e  
n o n in o cu la ted  c o n tro ls . The -second fac to r had  19 le v e ls  o f tim e from 
0  to  216 h o u rs , rea d in g s  being  m ade a t 1 2  hour in te rv a ls .
The F v a lu e  o b ta in ed  for th e  f irs t fac to r w as 12 .12  and th e  F 
v a lu e s  req u ired  for s ig n if ic a n c e  a t th e  5% and 1% le v e ls  w ere  19.00 
and 9 9 .0 0  (46), re s p e c t iv e ly . T h u s, th e  F v a lu e  for th is  fac to r  w as 
not s ig n if ic a n t . The F v a lu e  req u ired  for s ig n if ic a n c e  a t th e  10% le v e l  
w a s  8 .5 3 .  The F v a lu e  o b ta in ed  for th e  seco n d  fa c to r  w as 1 .21  and 
th a t for th e  in te ra c tio n  b e tw een  th e  f ir s t  and  seco n d  fac to rs  w a s  0 .3 5 1 . 
The v a lu e s  requ ired  for s ig n if ic a n c e  a t th e  5% and  1% le v e ls  w ere  1 .83 
and 2 .3 5  for th e  seco n d  fac to r and  1 .61  and  1 .9 6  for th e  in te ra c tio n . 
The fac to r ia l experim en t show ed th a t  th e  p o te n tia l rea d in g s  d id  not 
vary  w ith  t im e .
A naly sis  o f v a ria n c e  w as conducted  for each  in d iv id u a l e x p e r i­
m en t. The 19 d iffe ren t rea d in g s  m ade a t 12 hour in te rv a ls  w ere  c o n ­
s id e re d  a s  re p lic a tio n s  o f th e  t re a tm e n ts , co n tro l and  PDB in o c u la te d  
w ith  norm al and  d is e a s e d  H . v ic to r ia e . The F v a lu e  o b ta in ed  for th e  
norm al and d is e a s e d  H . v ic to r ia e  and th e  co n tro l w a s  3 .9 2  in
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experim ent I .  For experim ent I I ,  th e  F v a lu e  obtained, w as 3 .2 0 .  The 
F v a lu e s  requ ired  in  experim ents I and II for s ig n ifican ce  a t th e  5% 
and 1% le v e ls  w ere 3 .17  and 5 .0 1 ,  re s p e c tiv e ly . The L .S .D . v a lu es 
requ ired  to  t e s t  th e  s ig n if ic a n c e , a t the  5% le v e l ,  of th e  m ean d iffe r­
en ces betw een  th e  m eans of th e  po ten tiom eter read in g s of th e  contro l 
and norm al and d ise a se d  H . v ic to ria e  w ere  3 4 .8  and 2 4 .1  for ex p e ri­
m ents I and I I ,  re s p e c tiv e ly . The mean d iffe ren ces  in  m illivo lts  of 
th e  th ree  trea tm en ts  invo lved  w ere :
C ontrol minus C ontrol m inus PDB in o cu la te d  w ith 
PDB in o cu la ted  PDB in o cu la ted  DHV m inus PDB 
w ith  NHV w ith DHV in o cu la te d  w ith  RHV
Experiment I + 4 4  mv + 4 mv + 4 0  mv
Experiment II + 3 0  mv + 13 mv + 18 mv
According to  the  r e s u lts  show n a b o v e , d ise a s e d  H . v ic to riae  
cau sed  no s ig n ific an t a lte ra tio n  in  th e  o x id a tio n -re d u c tio n  p o ten tia l 
of po tato  d ex tro se  b ro th . W hen th e  mean of the  o x id a tio n -red u c tio n  
p o ten tia l of th e  medium in o cu la ted  w ith th e  d is e a s e d  fungus w as 
com pared w ith  th a t of norm al H . v ic to ria e  th e  m ean d ifference  w as 
s ig n ifican t for experim ent I but not for experim ent H .
This in v e s tig a tio n  w as concerned  only  w ith  s ta t i s t ic a l ly  s ig n if i­
c an t ch an g es  in  th e  o x id a tio n -red u c tio n  p o te n tia l o f PDB a s  a  re s u lt  of 
th e  growth of norm al and d is e a s e d  H . v ic to r ia e . T herefo re , the  s ig n if i­
can t d ifference  in  experim ent I b e tw een  th e  mean of th e  po ten tiom eter 
read in g s of PDB in o cu la ted  w ith  norm al H . v ic to ria e  and th a t o f PDB 
in o cu la ted  w ith  th e  d is e a s e d  fungus w as not co n sid ered  im p o rtan t.
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The m ean  d iffe ren ce  b e tw een  th e  m eans o f th e  p o ten tio m ete r 
re a d in g s  of th e  con tro l an d  th o se  of th e  PDB in o cu la te d  w ith  NHV 
w ere  s ig n if ic a n t in  experim en ts I  and  I I .
The in d iv id u a l v a r ia tio n s  o f p o ten tiom ete r rea d in g s  for e x p e r i­
m en ts  I and II  a re  show n in  F igures 1 and  2 . .  P o ten tiom eter read in g s  
in .m illiv o lts  v e rs u s  tim e  in  hours w ere p lo tte d . The p o ten tio m ete r 
rea d in g s  from PDB in o c u la te d  w ith  d is e a s e d  H . v ic to r ia e  w ere  g en era lly  
lo c a te d  som ew here b e tw e e n  th e  read in g s  of th e  co n tro j and  th o s e  for 
th e  normal fu n g u s .
The p o ten tio m e te r  read in g s of th e  liq u id  medium from norm al 
H . v ic to ria e  c u ltu re s  132 hours a fte r  in o c u la tio n  w ere  low er th an  
th o s e  made a t  120 hours and 144 h o u rs . In  th e  f i r s t  ex p e rim en t, the  
p o ten tio m ete r read ing  a t  132 hours w as +435 mv w hile  th o s e  a t  120 
h o u rs  and 144 hours w e re  +510 and  +540 m v, r e s p e c t iv e ly . In  th e  
se c o n d  ex p erim en t, th e  read ing  a t  132 hours w as  +595 mv w h ile  th o se  
a t 120 hours a n d  144 h o u rs  w ere +710 a n d +630 m v, r e s p e c t iv e ly .  The 
p o ten tio m ete r rea d in g s  o f the  l iq u id  medium from c u ltu re s  o f d is e a s e d  
H . v ic to ria e  132 hours a f te r  in o c u la tio n  w ere  som ew hat more e rra tic  
th a n  th o se  o f  th e  norm al fu n g u s. N e v e r th e le s s , po ta to  d e x tro se  broth 
in o c u la te d  w ith  d is e a s e d  H . v ic to ria e  show ed  a drop in  p o ten tiom ete r 
re a d in g s  around  th is  p e rio d  of t im e . In  th e  f ir s t  ex p e rim e n t, for liqu id  
m edium  in o c u la te d  w ith  d is e a s e d  H , v ic to r ia e . th e  p o ten tio m e te r read ing  
a t  132 hours w a s  +565 mv w hile  th o se  a t  120 hours and 144 hours w ere
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P oten tiom eter read in g s  from medium in o cu la te d  w ith 
normal and  d is e a s e d  H_. v ic to ria e  and non inocu la ted  
c o n tro ls . (Experiment I ) .
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Figure 2 . Potentiom eter read ings from medium in o cu la ted  w ith 
normal and d is e a s e d  H . v ic to ria e  and non inoculated  
con tro ls . (Experiment I I ) .
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+560 and + 560 , re s p e c tiv e ly . H ow ever, if  th is  24 hour period  is  com ­
p ared  w ith  th e  read ing  of +590 mv and +660 mv a t 108 hours and 156 
h o u rs , re s p e c tiv e ly , th e  drop in  po ten tiom eter read in g s becom es 
a p p a ren t. In  th e  second  experim en t, th e  po ten tiom eter read in g s of 
th e  liqu id  medium from d ise a s e d  fungus w ere +670 mv a t 132 hours 
a n d +715 mv a n d +700 mv a t 120 hours and 144 h o u rs , re s p e c tiv e ly .
In experim ent I ,  th e  po ten tiom eter read ing  o f th e  con tro l 132 
hours a fte r th e  beg inn ing  of th e  experim ent w as +445 mv w h ile  th e  -  
read in g s  a t 120 hours and 144 hours w ere +620 a n d +680 m v, r e s p e c t  
t iv e ly .
Perm eab ility  S tud ies:
It h a s  been  repo rted  th a t th e  perm eab ility  of d is e a s e d  p lan t 
t i s s u e s  changed  w hen com pared w ith  th a t o f hea lthy  t i s s u e s  (14 , 4 7 ,
4 8 , 50 ). C onductiv ity  t e s ts  w ere made as-m easu rem en ts of re le a s e  
of e le c tro ly te s  due to  perm eab ility  ch an g es in  d is e a s e d  H_. v ic to riae  
com pared to  normal fu n g u s.
F iv e - and 1 0 -d ay -o ld  m ycelia l m ats of norm al and d is e a s e d  H . 
v ic to ria e  cu ltu red  in  PDB and MF3 w ere h a rv e s te d , w ashed  w ith  su c ro se  
so lu tio n s  con ta in ing  7 1 .8  and 7 3 .5  g of su c ro se  per l i t e r ,  b lo tted  or not 
and  p laced  in  d is t i l le d  w a te r .
The sp e c if ic  conductance  or conductiv ity  o f the  e le c tro ly te s  r e ­
le a s e d  in  th e  w a te r con ta in ing  th e  m ycelia l m ats w as e x p re sse d  in  th is  
w ork as m icrom hos per gram Qimhos/g) o f w et m ycelia l m a ts .
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The d is t i l le d  w a ter u sed  to  c o lle c t th e  e le c tro ly te s  m ain ta ined  
a  co n d u ctiv ity  b e tw een  2  to  6  jjmhos during a l l  th e  ex p erim en ts  ex cep t 
o n e . In  th is  c a s e /  th e  d is t i l le d  w a te r u se d  to  determ ine  th e  c o n ­
d u c tiv ity  of nonb lo tted  m yce lia l m ats of norm al and d is e a s e d  H . 
v ic to r ia e  m ain tained  a co n d u ctiv ity  of 15 jamhos.
T h e rre su lts  o f each  re p lic a tio n  repo rted  w ere  th e  av erag e  of th e  
c o n d u c tiv ity  of tw o d iffe ren t ba th ing  so lu tio n s  co n ta in in g  norm al or 
d is e a s e d  H . v ic to r ia e .
In  th e  experim en t u sin g  nonb lo tted  m yce lia l m a ts , th e  co n d u c­
tiv ity  o f each  re p lic a tio n  w as th a t o f one ba th ing  so lu tio n  con ta in ing  
norm al or d is e a s e d  H . v ic to r ia e .
The d a ta  o f th e  experim en ts p re se n te d  in  T able VII re p re se n t th e  
co n d u c tiv ity  o f 1 0 -d ay -o ld  c u ltu re s  o f norm al and d is e a s e d  H . v ic to ria e  
a s  grown in  PDB and M F3. T hese d a ta  w ere  a n a ly ze d  a s  a fa c to r ia l 
experim en t c o n s is tin g  of th re e  f a c to r s . The f irs t  fa c to r  o f th e  fa c to r ia l 
experim ent c o n s is te d  of tw o le v e ls ,  norm al and d is e a s e d  H . v ic to ria e ; 
th e  se co n d  fac to r a ls o  invo lved  tw o l e v e ls ,  po ta to  d e x tro se  b ro th  and 
m odified F ries N o . 3 medium; th e  th ird  fac to r c o n s is te d  of 11 tim e le v e ls  
rang ing  from 0 to  420 m in u tes .
C o n d u c tiv ity  de te rm ina tions w ere  m ade in  ba th ing  so lu tio n s  
co n ta in in g  m y ce lia l m ats th a t  w ere k ep t s ta tio n a ry .
S ig n ific an t com ponents o f th e  d a ta  of th e  fa c to r ia l  experim en t in  
Table VII are  Mhown in  Table VIII.
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Table V II. C onductiv ity  of 1 0 -d ay -o ld  c u ltu re s  o f norm al and d is e a s e d
H . v ic to ria e  grow n in  PDB and  M F3. After h a rv e s t th e




1 2 1 2
M v ce lia l m ats c u ltu re d  in  PDB
0 2 0 1 232 129 169
30 549 1 , 0 2 0 616 814
60 974 1 , 2 0 2 665 1 , 0 2 0
90 1 ,088 1 ,346 682 1 ,063
1 2 0 1 ,189 1 ,403 706 1 ,086
150 1 ,247 1 ,443 713 1 ,098
180 1 ,279 1 ,486 717 1 ,135
240 1 ,328 1 ,486 726 1 ,135
300 1 ,383 1 ,508 741 1,135
360 1 ,421 1 ,508 744 1 , 1 2 2
420 1 ,468 1 ,486 758 1 , 1 2 2
M v c e lia l mats cu ltu red  In MFS
0 225 322 181 181
30 1,218 1 , 0 1 0 1,044 687
60 1 ,383 1 ,712 1 ,149 737
90 1 ,484 1 ,980 1,177 737
1 2 0 1 ,527 2 ,1 5 1 1,189 789
150 1,575 2 ,1 9 8 1,189 789
180 1 ,597 2 ,2 4 2 1,203 794
240 1 ,623 2 ,3 4 7 1,203 783
300 1 ,623 2 ,3 4 7 1,203 789
360 1 ,623 2 ,4 0 4  _  . 1 ,203 789
420 1 ,623 2 ,4 6 3 1,203 777
Table VUI. S ig n ifican t com ponents o f th e  d a ta  o f th e  fac to r ia l e x p e r i­
ment p re sen te d  in  Table VII.
F v a lu e
ComDonent o b ta in ed
F v a lu e  re a u ire d  for s ig n if ic a n c e  
d . f .  5% 1%
Norm al and d is e a s e d  H .
v ic to r ia e  (Facto r I) 96 .69**  
PDB an d  MFS (Factor-II) 22 .73**  
11 Time L evels (Factor 11$ 12.85** 
In te ra c tio n  F ac to rs  I x  II -1 1 .7  6 **






The F v a lu e s  m arked w ith  o n e  and tw o a s te r is k s  w ill  h e re a fte r  m ean 
s ig n if ic a n c e  a t th e  5% and 1% le v e ls ,  r e s p e c t iv e ly .
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The f irs t com parison  made w as betw een  conductiv ity  of normal 
H . v ic to ria e  and th a t o f d ise a se d  fu n g u s , as an  average  of a l l  tim e 
le v e ls , a t  each  le v e l of fac to r II b e c a u se  th e  in te rac tio n  o f fac to rs 
I x  II w as  s ig n if ic a n t. The L .S .D . (0 .05P) requ ired  to  t e s t  th e  s ig n i­
ficance  of th e  mean d ifference  w as 166.
The m eans of conductiv ity  o f norm al and d is e a s e d  H . v ic to riae  
cultu red  in  PDB, a s  an  average of a l l  tim e le v e ls ,  w ere 1,193 and 823 
jim hos/g , re s p e c tiv e ly . The m ean d iffe rence  of 370 w as s ig n ifican t a t 
the 5% le v e l .
The m eans of conductiv ity  o f norm al and d is e a s e d  H . v ic to riae  
cu ltu red  in  MF3, a s  an  average  of a l l  tim e le v e ls ,  w ere 1 ,667 and 900 
p m h o s/g , re s p e c tiv e ly . The mean d ifference  of 767 w as s ig n if ic a n t.
T herefo re , th e  m ean conductiv ity  of norm al !£. v ic to riae  w as 
g rea te r th a n  th a t of d is e a s e d  H . v ic to r ia e  w hen th ey  w ere cu ltu red  in  
e ither PDB or MF3.
The effec t of th e  m edia , PDB or M F3, w as com pared in  th e  co n ­
ductiv ity  o f normal and  d ise a s e d  I I .  v ic to ria e  (Table VII). The L .S .D . 
(0.05P) requ ired  to  t e s t  the  s ig n ific an c e  of th e  m ean d ifference  w as 166.
The m eans of conductiv ity  of norm al H . v ic to ria e  cu ltu red  in  MF3 
and PDB, a s  an average  of a l l  t im e s , w ere  1 ,667 and 1,193 jim h o s/g , 
re s p e c tiv e ly . The m ean d ifference  of 474 w as s ig n if ic an t a t th e  5% le v e l .
The m eans o f conductiv ity  o f d is e a s e d  v ic to ria e  cu ltu red  in
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MF3 and PDB/ a s  an  average  of a l l  t im e s / w ere  900 and  823 } im hos/g , 
re s p e c t iv e ly . The m ean d iffe ren ce  o f 77 w as not s ig n if ic a n t .
According to  th e  re s u l ts  d e sc rib ed  a b o v e , norm al H . v ic to r ia e  
cu ltu red  in  MF3 h ad  a g rea te r co n d u ctiv ity  th an  th a t cu ltu red  in  PDB.
The co n d u c tiv ity  o f d is e a s e d  H . v ic to ria e  cu ltu red  in  MF3 w as not 
s ig n if ic a n tly  d iffe ren t from th a t o f th e  d is e a s e d  H . v ic to r ia e  fungus 
c u ltu red  in  PDB.
The d a ta  p re se n te d  in  Table VII show ed th a t c o n d u c tiv ity  i n ­
c re a s e d  m arkedly be tw een  0  and 60 m inutes for a l l  th e  re p l ic a t io n s .  
T h e re a fte r , th e  co n d u c tiv ity  show ed v a ria b le  in c re a s e s  and d e c r e a s e s .
The d a ta  o f th e  experim ents p re se n te d  in  Table IX re p re se n t th e  
c o n d u c tiv ity  of 1 0 -d ay -o ld  c u ltu re s  of norm al and d is e a s e d  H . v ic to r ia e  
grown in  PDB and M F3. T hese  d a ta  w ere  an a ly zed  a s  a fa c to r ia l  ex p eri*  
ment c o n s is tin g  of th ree  f a c to r s . The f irs t  fac to r of th e  fa c to r ia l 
experim en t c o n s is te d  of tw o le v e ls ,  norm al and d is e a s e d  H . v ic to r ia e ; 
fihe seco n d  fac to r a lso  invo lved  two le v e ls ,  po ta to  d ex tro se  b ro th  and 
m odified F ries N o . 3 medium; th e  th ird  fac to r c o n s is te d  of 11 tim e le v e ls  
rang ing  from 0 to  420 m in u tes .
C onduc tiv ity  de te rm ina tions w ere m ade in  b a th in g  so lu tio n s  c o n ­
ta in in g  m yce lia l m ats th a t w ere  sh a k e n .
S ig n ifican t com ponents o f th e  d a ta  of th e  fa c to r ia l experim en t in  
T able IX a re  p re se n te d  in  T able X.
The f irs t  com parison  m ade w as b e tw een  th e  co n d u c tiv ity  o f norm al 
H . v ic to r ia e  and  th a t  o f d is e a s e d  fu n g u s , a s  an  a v erag e  of a l l  tim e
41
T able IX. C onduc tiv ity  o f 1 0 -d ay -o ld  c u ltu re s  of norm al and d is e a s e d
H . v ic to r ia e  grown in  PDB and M F3. After h a rv e s t th e




1 2 1 2
M v c e lia l m ats cu ltu red  in  PDB
0 175 161 159 192
30 1,364 1,174 669 1 , 1 1 0
60 1,443 1,247 692 1 ,135
90 1,508 1,279 722 1,174
1 2 0 1,553 1,295 732 1 ,188
150 1 ,577 1,328 748 1 ,188
180 1,629 1 ,364 759 1 ,188
240 1 ,656 1,346 762 1,188
300 1,712 1,346 783 1 ,188
360 1,742 1,346 801 1 ,174
420 1,802 1,364 808 1 ,174
M v c e lia l m ats cu ltu red  in  MF3
0 255 620 190 169
30 1 ,773 2 ,404 1,263 742
60 1,835 2 ,525 1 ,295 742
90 1,869 2 ,525 1 ,312 742
1 2 0 1,869 2 ,525 1 ,312 737
150 1,869 2 ,525 1 ,328 737
180 1,869 2 ,463 1 ,312 737
240 1,835 2 ,347 1 ,279 711
300 1 ,802 2 ,347 1 ,217 711
360 1,802 2 ,347 1 , 2 0 2 696
420 1,773 2 ,2 9 4 1 ,188 711
T able X. S ig n ifican t com ponents of th e  d a ta  of th e  fa c to r ia l  experim en t
in  T able DC.
F v a lu e F v a lu e  req u ired  for s ia n if ic a n c e
Com ponent o b ta in ed d . f . 5% 1 %
Norm al and d is e a s e d  
H . v ic to ria e  (Factor I) 114.08** 1 and 43 4 .0 7  7 .2 7
PDB and  MF3 (Factor H) 23 .13**  10 and  43 2 .0 6  2 .7 7
11 Time L evels-(FactorH I) 8 .8 4 * *
In te ra c tio n  F ac to rs  I  x  II 18.39**
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le v e ls , a t each  le v e l of fac to r II b e c a u se  th e  in te rac tio n  of fac to rs  
I x  II w as s ig n if ic a n t. The L .S .D , (0.05P) requ ired  to  t e s t  th e  s ig n i­
fican ce  of mean d ifference  w as 2 0 1 .
The m eans o f conductiv ity  o f normal and  d is e a s e d  H . v ic to riae  
cu ltu red  in  PDB, a s  an average  of a ll  tim e le v e ls ,  w ere 1 ,337 and 8 8 8  
p m h o s/g , re s p e c tiv e ly . The m ean d ifference  of 449 w as s ig n if ic a n t.
The m eans of conductiv ity  o f norm al and d is e a s e d  H . v ic to ria e  
cu ltu red  in  M F3, a s  an  average  of a ll  tim e le v e ls ,  w ere  1 ,976  and 925 
}im hos/g, re s p e c tiv e ly . The m ean d ifference  of 1 ,051  w as s ig n ifican t 
a t the  5% le v e l.
T herefore , th e  m ean conductiv ity  of norm al H . v ic to ria e  w as 
g rea te r th an  th a t o f d is e a s e d  H . v ic to riae  w hen they  w ere cu ltu red  
e ith e r  in  PDB or M F3.
The effec t o f u sing  PDB or MF3 as m edia w as com pared in  th e  
conductiv ity  of norm al and d is e a s e d  H . v ic to r ia e . The L .S .D . (0.05P) 
requ ired  to  te s t  th e  s ig n ific an c e  of mean d ifference  w as 2 0 1 .
The m eans of conductiv ity  o f normal H . v ic to ria e  cu ltu red  in  MF3 
and PDB, a s  an average  o f a l l  tim e le v e ls ,  w ere 1 ,976  and 1 ,337 
p m h o s /g , re sp e c tiv e ly  . The m ean d ifference  of 639 w as s ig n if ic a n t a t 
th e  5% le v e l .
The m eans o f conductiv ity  o f d ise a s e d  i J . v ic to riae  cu ltu red  in  
MF3 and PDB, a s  an  average  of a l l  tim e le v e ls ,  w ere 925 a id  8 8 8
*
p m h o s/g , re s p e c tiv e ly . The m ean d ifference  of 37 w as not s ig n if ic a n t.
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A ccording to  th e s e  r e s u l t s , norm al H . v ic to r ia e  c u ltu red  in  MF3 
had a g re a te r  co n d u c tiv ity  than  th a t cu ltu red  in  PDB. The co n d u c tiv ity  
of d is e a s e d  H . v ic to r ia e  cu ltu red  in  MF3 w as no t s ig n if ic a n tly  d ifferen t 
from th a t cu ltu red  in  PDB.
The d a ta  p re se n te d  in  Table IX show ed th a t  m arked in c re a s e s  in  
co n d u c tiv ity  occu rred  b e tw een  0 and 30 m inutes fo r a ll  th e  re p l ic a t io n s . 
T h e re a fte r , th e  c o n d u c tiv ity  of each re p lic a tio n  show ed v a r ia b le  i n ­
c re a s e s  and d e c re a s e s .
The d a ta  p re se n te d  in  T ables VII and IX on th e  c o n d u c tiv ity  of 
ba th ing  so lu tio n s  co n ta in in g  s ta tio n a ry  and sh a k e n  m yce lia l m ats of 
norm al and d is e a s e d  H . v ic to riae  a s  grown in  PDB w ere com bined  and 
a n a ly ze d  a s  a fa c to r ia l  experim ent c o n s is tin g  of th re e  f a c to r s . T hese  
com bined re s u l ts  a re  p re se n te d  in  T able XI. The f irs t fac to r  o f th e  
a n a ly s is  c o n s is te d  of tw o le v e ls ,  norm al and d is e a s e d  I I .  v ic to r ia e : 
th e  seco n d  fac to r a ls o  invo lved  two l e v e l s ,  s ta tio n a ry  and sh a k e n  
m y ce lia l m ats; th e  th ird  fac to r c o n s is te d  of 1 1  tim e  le v e ls  rang ing  from 
0 to  420 m in u te s .
S ig n ifican t com ponents of th e  d a ta  of th e  fac to r ia l experim en t in  
T able  XI a re  p re se n te d  in  Table XII.
S ince  none o f th e  p o ss ib le  in te ra c tio n s  w a s  s ig n if ic a n t th e  e ffe c ts  
of th e  th re e  fac to rs  w ere  in d e p e n d e n t.
The fac to r I ,  com parison  of norm al and d is e a s e d  H . v ic to r ia e . 
w as no t changed  by com bining th e  d a ta  of th e  experim en ts in  T ab le s  VII
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T able X I. C onductiv ity  of 1 0 -d ay -o ld  c u ltu res  of norm al and d is e a s e d
H. v ic to r ia e  grow ing in  PDB. After h a rv e s t th e  m y ce lia l m ats




1 1 2  2 1 1 2
- Stationary, m v ce lia l m ats
0 2 0 1 232 129 169
30 549 1 , 0 2 0 616 814
60 974 1 , 2 0 2 665 1 , 0 2 0
90 1 ,088 1 ,346 682 1,063
1 2 0 1 ,189 1 ,403 706 1,086
150 1 ,247 1 ,443 713 1,098
180 1 ,279 1 ,486 717 1,135
240 1 ,328 1 ,486 ' 726 1,135
300 1 ,3 8 3 1 ,508 741 1,135
360 1 ,4 2 1 1 ,508 744 1 , 1 2 2
420 1 ,468 1 ,486 758 1 , 1 2 2
S haken  m vce lia l mats
0 175 161 159 192
30 1 ,3 6 4 1 ,174 669 1 , 1 1 0
60 1 ,443 1 ,247 692 1,135
90 1 ,508 1 ,279 722 1,174
1 2 0 1 ,553 1 ,295 732 1,188
150 1 ,577 1 ,328 748 1,188
180 1 ,629 1 ,3 6 4 759 1,188
240 1 ,6 5 6 1 ,346 762 1,188
300 1 ,7 1 2 1 ,346 783 1,188
360 1 ,7 4 2 1 ,346 801 1 ,174
420 1 ,8 0 2 1 ,3 6 4 808 1 ,174
T ab le  XII. S ig n ifican t com ponents of th e  data  of th e  fac to ria l experim ent
in  T ab le  XI.
F v a lu e
C om ponent o b ta in ed
F value re a u ire d  for s ig n if ic a n c e  
d . f .  5% 1%
N orm al and d is e a s e d  
H . v ic to r ia e  (F acto r I) 91 .58** 1 and 43 4 .0 7 7 .2 7
S h ak en  and s ta tio n a ry  - 
c u ltu re s  (Factor n )  5 .9 5 * * 10 and 43 2 .0 6 2 .77
11 T im e L evels (F acto r KO 17 .77**
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and DC, consequen tly  th e  p rev ious p re se n ta tio n  of th e  r e s u l ts  for th is  
fac to r w as not ch an g ed .
The conductiv ity  of sh ak en  and  s ta tio n a ry  m y ce lia l m ats a s  an 
av erag e  of a ll  re p lic a tio n s  of both norm al and d is e a s e d  H . v ic to ria e  
w as com pared . The L .S .D . (0 .05P) requ ired  to  t e s t  th e  s ig n if ic a n c e ' 
of th e  m ean d ifference  w as 8 6 .
The m eans of co n d u c tiv ity  o f sh a k en  and  s ta tio n a ry  m yce lia l m ats 
a s  an  average  of a ll  re p lic a tio n s  of both norm al and d is e a s e d  H . v ic to ria e  
w ere 1 ,112  and 1,008 jjm h o s/g , re s p e c t iv e ly . The m eans w ere  a ls o  an  
average  of a l l  tim e le v e ls .  The m ean d iffe rence  of 104 w as s ig n if ic a n t 
a t th e  5% le v e l .
This s ig n ific an t d iffe rence  in d ic a te d  th a t  th e  c o n d u c tiv ity  of H . 
v ic to r ia e , w hether norm al or d is e a s e d ,  w as g re a te r  w hen  th e  m y ce lia l 
m ats w ere  shaken  th an  w hen they  w ere  kep t s ta tio n a ry .
The v a ria tio n s  in  co n d u c tiv ity  w ith in  e a c h  re p lic a tio n  w ere  not 
changed  by com bining th e  d a ta  of th e  experim en ts in  T ab les  VII and  IX. 
T herefo re , th e  v a ria tio n s  w ere  th e  sam e a s  th o se  l is te d  in  T ab les VH 
and DC.
The d a ta  p re sen te d  in  T ab les  VII and DC on  th e  c o n d u c tiv ity  of 
ba th ing  so lu tio n s  con ta in ing  s ta tio n a ry  and sh a k en  m y ce lia l m ats of 
norm al and  d is e a s e d  H . v ic to ria e  a s  grown in  MF3 w ere  com bined and 
a n a ly ze d  a s  a  fac to r ia l experim ent c o n s is tin g  of th re e  f a c to r s .  The 
com bined re s u l ts  a re  p re se n te d  in  Table XIII. The f ir s t  fac to r of th e
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Table XIII. C onductiv ity  o f 1 0 -d ay -o ld  cu ltu re  of norm al and d is e a s e d
H . v ic to riae  grown in  M F3. After h a rv e s t th e  m ycelia l




1 2 1 2
*
S tationary  m vce lia l m ats
0 225 322 181 181
30 1,218 1 , 0 1 0 1,044 687
60 1,383 1,712 1,149 737
90 ; 1 ,484 1,980 1,177 737
1 2 0 1,527 2,151 1,189 789
150 1,575 2 ,198 , M 8 9 789
180 1,597 2 ,242 1,203 795
240 1,623 2 ,347 1,203 783
300 1,623 2 ,347 1,203 789
360 1,623 2 ,404 1,203 789
420 1,623 2,463 1,203 777
Shaken m vcelia l m ats
0 255 620 190 169
30 1,773 2 ,404 1,263 742
60 1,835 2,525 1,295 742
90 1,869 2,525 1,312 742
1 2 0 1,869 2 ,525 1 ,312 737
150 1,869 2,525 1,328 737
180 1,869 2 ,463 1,312 737
240 1,8.35 2 ,347 1,279 711
300 1,802 2 ,347 1,217 711
360 1,802 2 ,347 1 , 2 0 2 696
420 1,773 2 ,294 1,188 711
T able XIV. S ign ifican t com ponents of th e  d a ta  of th e  fac to ria l a n a ly s is  
in  Table XHI.
Com ponent
F va lue  
ob ta ined
F v a lu e  requ ired  for s ig n if ic an c e  
- d . f .  5% 1%
Normal and d is e a s e d  
H . v ic to ria e  (Factor I) 127.72** 1 and 43 4 .0 7  7 .2 7
S ta tionary  and sh a k e n  
f la s k s  (Factor EL) 4 .28*  10 and 43 2 .0 6  2 .7 7
11 Time L evels (F ac to rin) 7.78**
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a n a ly s is  c o n s is te d  of tw o l e v e l s , norm al and  d is e a s e d  H . v ic to ria e ; 
th e  seco n d  fac to r a lso  invo lved  tw o l e v e l s , sh ak en  and s ta tio n a ry  
c u ltu re s ; the  th ird  fa c to r  c o n s is te d  of 1 1  tim e le v e ls  ranging  from 0  
to  420 m in u te s .
S ig n ifican t com ponents of th e  d a ta  of th e  fac to ria l experim en t in  
Table XIXI are  p re se n te d  in  Table XIV.
S ince  none o f.th e  p o ss ib le  in te ra c tio n s  w as s ig n if ic an t th e  e ffe c ts  
of th e  th ree  fac to rs  w ere  in d e p e n d e n t.
The fac to r I ,  com parison  of norm al and  d is e a s e d  H . v ic to r ia e . 
w as  not changed  by com bining th e  d a ta  o f th e  experim en ts in  T ab les  VII 
and  DC/ co n seq u en tly  th e  p rev ious p re se n ta tio n  of th e  r e s u l ts  for th is  
fac to r w as not ch an g ed .
The co n d u c tiv ity  o f sh ak en  and  s ta tio n a ry  m yce lia l m ats a s  an  
average  o f a ll  re p lic a tio n s  o f both  norm al an d  d is e a s e d  H . v ic to r ia e  
w a s  com pared . The L .S .D . (0 .05P) req u ire d  to  t e s t  th e  s ig n if ic a n c e  
of th e  m ean d iffe rence  w as 163 .
The m eans of co n d u c tiv ity  o f sh ak en  and  s ta tio n a ry  m y ce lia l m ats 
a s  an  average  of a ll  re p lic a tio n s  o f both  norm al and d is e a s e d  H . v ic to ria e  
w ere  1 ,450  and 1 ,284  p m h o s /g , r e s p e c t iv e ly . The m eans w ere  a ls o  
a v e rag es  o f a l l  tim e le v e ls .  The m ean d iffe ren ce  of 166 w a s  s ig n if ic a n t 
a t th e  5% le v e l .
The s ig n if ic a n t d iffe ren ce  in d ic a te d  th a t  th e  co n d u c tiv ity  of H .
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v ic to r ia e , w hether norm al or d is e a s e d ,  w as  g re a te r  when th e  m ycelial 
m ats w ere  sh a k en  th a n  w hen th e y  w ere  k ep t s ta t io n a ry .
The v a r ia tio n s  in  co n d u c tiv ity  w ith in  each  rep lic a tio n  w a s  not 
ch an g ed  by com bining th e  d a ta  o f th e  experim en ts in  Tables VII and IX. 
T h ere fo re , th e  v a ria tio n s  w ere  th e  sam e a s  th o se  l i s te d  in  T a b le s  VII 
an d  IX.
The d a ta  of th e  experim ents p re se n te d  in  T able XV re p re se n t the 
c o n d u c tiv ity  of 5 -  and 10-d a y -o ld  c u ltu re s  of norm al and d is e a s e d  H. 
v ic to r ia e  a s  grown in  PDB. T hese  d a ta  w ere  a n a ly ze d  as a fac to ria l 
experim en t c o n s is tin g  of th ree  f a c to r s . The f irs t fac to r of th e  a n a ly sis  
c o n s is te d  of tw o l e v e ls ,  normal an d  d is e a s e d  H . v ic to riae ; th e  second 
fa c to r  a ls o  in v o lv ed  tw o le v e ls ,  5 -  and  1 0 -d a y -o ld  cu ltu res ; th e  third 
fac to r c o n s is te d  of 11 tim e le v e ls  rang ing  from 0 to  420 m in u te s .
The d a ta  for th e  10-d a y -o ld  norm al and d is e a s e d  H. v ic to ria e  
w ere  th e  sam e a s  th a t  p re sen te d  in  T able VII.
C o nduc tiv ity  de te rm ina tions w ere  m ade in  b a th in g  so lu tio n s  con­
ta in in g  m y ce lia l m ats th a t  w ere k ep t s ta t io n a ry .
S ig n ific an t com ponents o f th e  d a ta  o f th e  fac to r ia l experim ent in 
T able  XV a re  p re se n te d  in  Table XVI.
The f i r s t  com parison  m ade w as b e tw ee n  conductiv ity  of normal H . 
v ic to r ia e  an d  th a t o f th e  d is e a s e d  fungus a s  an  av erag e  of a l l  tim e le v e ls  
a t e a c h  le v e l  of fac to r H b e c a u se  th e  in te ra c tio n  o f factors I  x  n  was 
s ig n if ic a n t .  The L .S .D . (0 .05P) req u ired  to  t e s t  th e  s ig n if ic a n c e  of the  
m ean d iffe ren c e  w as 7 5 .
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Table XV. C onduc tiv ity  of 5- a n d  1 0 -d a y -o ld  cu ltu res of norm al and
d ise a sed  I L  v ic to riae  grown in  PDB. After h a rv e s t the




1 2 1 2
5 -d a y -o ld  m y c e lia l mats
0 18 24 15 -  9
30 106 117 56 18
60 127 138 61 2 0
90 130 140 64 2 1
1 2 0 136 146 6 6 2 1
150 136 149 67 2 2
180 136 153 67 2 2
240 136 153 70 2 2
300 140 153 69 2 2
360 142 154 71 2 2
420 142 154 71 23
1 0 - d a y - old m y c e lia l mats
0 2 0 1 233 129 169
30 549 1 , 0 2 0 616 814
60 975 1 , 2 0 2 665 1 , 0 2 0
90 1 ,088 1,346 682 1 ,063
1 2 0 1 ,189 1,403 706 1 ,086
150 1 ,247 1,443 713 1 ,098
180 1 ,279 1,486 717 1,135
240 1 ,328 1,486 726 1,135
300 1 ,383 1,508 741 1,135
360 1 ,421 1,508 744 1 , 1 2 2
420 1 ,468 1,486 758 1 , 1 2 2
Table XVI. S ig n ific an t com ponents of the d a ta  of the fa c to r ia l experim en t 
p re se n te d  in  Table XV.
Com ponent
F v a lu e  F v a lu e  req u ired  for 
o b ta in e d  d . f .  5%
sig n if ic a n c e
1 %
Normal and  d is e a s e d
H. v ic to ria e  (F ac to r I) 7 8 .8 7 * * 1 and 43 4 .0 7 7 .2 7
5- and  10-day old m y ce lia l
m ats (Factor IX) 1 2 7 .97** 10 and 43 2 .0 6 2 .7 7
11 Time Levels (F a c to r  in ) 1 4 . 70**
In te ra c tio n  Factors I  x  II 3 0 .0 3 * *
In te ra c tio n  Factors I I  x  III 10 .83**
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The m eans of co n d u c tiv ity  of 5  -d a y -o ld  norm al and  d is e a s e d  H . 
v ic to r ia e , a s  an av erag e  of a l l  tim e l e v e ls ,  w ere  129 and  41 p m h o s /g , 
r e s p e c t iv e ly . The m ean d iffe ren ce  of 8 8  w as  s ig n if ic a n t a t th e  5% 
le v e l .
The m eans of c o n d u c tiv ity  of 1 0 -d ay -o ld  norm al and d is e a s e d  H . 
v ic to r ia e . a s  an  av erag e  of a l l  tim e l e v e ls ,  w ere 1 ,193  and  823 
p m h o s /g , re s p e c t iv e ly . The m ean d iffe ren ce  of 370 w a s  s ig n if ic a n t a t 
th e  5% le v e l .
T herefo re , th e  m ean co n d u c tiv ity  of norm al H . v ic to ria e  w as 
g re a te r  th a n  th a t of th e  d is e a s e d  fu n g u s , bo th  in  5 -  and  in  1 0 -d a y -o ld  
c u l tu r e s .
The c o n d u c tiv ity  o f 5 -  and  1 0 -d a y -o ld  c u ltu re s  of norm al and 
d is e a s e d  v ic to r ia e  w as a lso  com pared (Table XV). The L .S .D .
(0 .05P) req u ired  to  t e s t  th e  s ig n if ic a n c e  of th e  m ean d iffe ren ce  w as 
75 .
The m eans of co n d u c tiv ity  o f 10- and  5 -d a y -o ld  norm al H . 
v ic to r ia e , a s  an  av erag e  of a ll  tim e l e v e l s ,  w ere  1 ,193  and 120 |im h o s /g , 
r e s p e c t iv e ly . The m ean d ifference  of 1 ,064  w as s ig n if ic a n t a t  th e  5% 
le v e l .
The m eans of co n d u c tiv ity  o f 10- and 5 -d a y -o ld  d is e a s e d  H . 
v ic to r ia e , a s  an  av erag e  of a ll  tim e l e v e ls ,  w ere 823 and  41 p m h o s /g , 
re s p e c t iv e ly . The m ean d iffe ren ce  of 782 w as s ig n if ic a n t a t th e  5% le v e l .
T h ere fo re , th e  co n d u c tiv ity  of 1 0 -d ay -o ld  norm al and d is e a s e d
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H . v ic to riae  w as g rea te r th a n  th a t of 5 -d a y -o ld  normal or d is e a s e d  
H . v ic to r ia e .
H ow ever, s in ce  th e  in te ra c tio n  of fac to rs  II x  HI w as s ig n ific an t 
(Table XVI), th e  s ig n ifican t d ifference  betw een  th e  m ean conductiv ity  of 
10- and 5 -d a y -o ld  normal or d is e a s e d  H . v ic to ria e  d id  not n e c e ssa r ily  
apply a t each  of th e  tim e le v e ls ,  b e ca u se  th e ir  average  w as u se d  in  
th is  com parison . No a ttem p ts  w ere  made to  determ ine th e  s ig n ifican ce  
of m ean d iffe ren ces b e tw een  th e  m ean conductiv ity  of 1 0 -  and 5 -d a y -o ld  
norm al or d is e a s e d  H . v ic to ria e  a t e ach  tim e le v e l .  W ith  re s p e c t  to  
tim e th e  conductiv ity  of norm al and d is e a s e d  H . v ic to riae  follow ed 
d ifferen t p a t te rn s .
The d a ta  p resen ted  in  Table XV show ed th a t m arked in c re a s e s  in  
conductiv ity  occurred  be tw een  0  and 30 m inutes for a l l  the  re p lic a tio n s . 
T h ereafte r, the  conductiv ity  of e ach  rep lic a tio n  show ed v ariab le  in ­
c re a s e s  and d e c re a s e s .
The d a ta  of the  experim ents p resen ted  in  Table XVII rep re se n t the  
conductiv ity  of 5 -  and 1 0 -d ay -o ld  cu ltu res  o f norm al and d is e a s e d  H . 
v ic to ria e  a s  grown in  PDB. T hese d a ta  w ere an a ly zed  a s  a fa c to ria l 
experim ent c o n s is tin g  of th ree  fa c to rs . The f ir s t  fac to r of th e  a n a ly s is  
c o n s is te d  of tw o le v e ls ,  normal and d is e a s e d  H . v ic to riae ; th e  second  
fac to r a lso  invo lved  two le v e ls ,  5 -  and 1 0 -d ay -o ld  cu ltu res ; th e  th ird  
fac to r c o n s is te d  of 11 tim e le v e ls  ranging from 0 to  420 m in u tes .
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T able XVII. C onduc tiv ity  of 5 -  and 10-d a y -o ld  c u ltu res  of norm al and
d is e a s e d  H . v ic to r ia e  grow n in  PDB. A fter h a rv e s t th e
m y ce lia l m ats w ere  sh ak en  in  d is t i l le d  w a te r .
Time NHV DHV
(m inutes) '  1 2 1 2
5 -d a v -o ld  m v ce lia l m ats
0 26 18 1 2 9
30 171 78 49 2 2
60 188 87 54 28
90 196 100 61 32
1 2 0 205 107 65 37
150 2 2 1  1 1 0 67 40
180 221 127 6 8 44
240 236 141 75 52
300 260 16n 8 8 56
360 275 156 96 63
420 286 153 
1 0 -d av » o ld  m v ce lia l m ats
98 72
0 175 161 159 192
30 1 ,364  1 ,174 669 1 , 1 1 0
60 1 ,443  1 ,247 692 1,135
90 1 ,508  1 ,279 722 1,174
1 2 0 1 ,553  1,295 732 1,188
150 1 ,577 1,328 748 1,188
180 1 ,629 1 ,364 759 1,188
240 1 ,656  1 ,346 762 1,188
300 1,712 1 ,346 783 1,188
360 1 ,742  1 ,346 801 1,174
420 1 ,802  1 ,364 808 1,174
T able XVIII. S ig n ifican t com ponents o f th e  d a ta  of th e  fa c to r ia l  experim ent 
p re se n te d  in  T able XVII.
F v a lu e  F v a lu e  requ ired  for s ig n if ic a n c e  
Com ponent  o b ta in ed  d . f . _________ 5%________ 1%
Norm al and  d is e a s e d  -
H . v ic to r ia e  (Factor I) 51 .5 7 * *  1 and  43 4 .0 7  7#27
5 -  and 10-day-o ld" m y ce lia l 
m ats (Factor H ) 677 .80**  10 and  43 2 .0 6  2 .77
11 Time L eve ls  (Factor KI) 7 .56**
In te ra c tio n  F ac to r I x  II 19 .78**
In te ra c tio n  F ac to r II x  in 4 .94**
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The d a ta  for th e  1 0 -d ay -o ld  norm al and  d ise a s e d  H . v ic to r ia e
w as th e  sam e a s  th a t  p re sen te d  in  Table IX.
C onductiv ity  dete rm ina tions w ere m ade in  bath ing  so lu tio n s  
con ta in ing  m yce lia l mats th a t  w ere sh a k en .
S ign ifican t com ponents of the  d a ta  of th e  fac to r ia l experim ent in 
Table XVII are  p re sen te d  in  T able XVIILl
The f irs t com parison  made w as b e tw een  conductiv ity  of norm al 
H . v ic to riae  and th a t of d is e a s e d  fu n g u s, a s  an av erag e  of a ll  tim e 
le v e ls ,  a t each  le v e l  of fac to r  II b e ca u se  th e  in te ra c tio n  of fa c to rs  I x n  
w as s ig n if ic a n t. The L .S .D . (0.05P) req u ired  to  t e s t  th e  s ig n ifican ce  of 
the  m ean d ifference  w as 111.
The m eans of conductiv ity  of 5 -d a y -o ld  norm al and  d is e a s e d  H .-  
v ic to r ia e , a s  an average of a l l  tim e le v e ls ,  w ere 160 and 54 jim h o s/g , 
re s p e c tiv e ly . The mean d ifference  of 106 w as not s ig n ifican t a t the 5% 
l e v e l .
The m eans of conductiv ity  of 10-d a y -o ld  norm al and d is e a s e d  H . 
v ic to r ia e , a s  an  average  of a l l  tim e l e v e ls ,  w ere 1 ,337 and 888 p m h o s/g , 
re s p e c tiv e ly . The mean d ifference  of 449 w as s ig n ific an t a t th e  5% le v e l .
T herefo re , th e  mean conductiv ity  of norm al H . v ic to riae  w a s  
g rea te r th a n  th a t of the  d is e a s e d  fungus in  1 0 -d ay -o ld  cu ltu res  but not 
in  5 -d a y -o ld  c u ltu re s .
The conductiv ity  of 5 -  and 1 0 -d ay -o ld  c u ltu re s  of normal and 
d is e a s e d  H . v ic to ria e  w as a lso  com pared (Table XVII). The L .S .D .  (0 .05P) 
requ ired  to  t e s t  th e  s ig n ific an c e  of th e  m ean d ifference  w as 1 1 1 .
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The m eans of conductiv ity  o f  1 0 -  and 5 -d a y -o ld  norm al H . 
v ic to r ia e , a s  an a v e rag e  of a ll tim e  le v e ls ,  w e re  1,337 an d  160 
p m h o s/g , r e s p e c t iv e ly .  The mean d ifference  o f  1,177 w as s ig n if ic an t 
a t the  5% le v e l .
The m eans o f conductiv ity  o f  1 0 - and 5 -d a y -o ld  d is e a s e d  H. 
v ic to r ia e , a s  an  av e rag e  of a ll tim e  le v e ls ,  w e re  888 and 54 p m h o s/g , 
r e s p e c t iv e ly . The m ean difference o f  834 w as s ig n if ic a n t.
T herefo re , th e  conductiv ity  o f  1 0 -d ay -o ld  normal or d is e a s e d  H . 
v ic to riae  w a s  g re a te r  th a n  that of 5 -d a y -o ld  norm al or d is e a s e d  H. 
v ic to r ia e .
H ow ever, s in c e  th e  in te ra c tio n s  of fac to rs  II x  III w a s  s ig n ifican t 
(Table XVIII), th e  s ig n if ic a n t d iffe re n c e  betw een  th e  mean co n d u ctiv ity  
of 10- and  5 -d a y -o ld  norm al or d i s e a s e d  H. v ic to r ia e  did no t n e c e ssa r ily  
apply a t e a c h  of th e  tim e leve ls  b e c a u s e  th e ir av e rag e  w as u se d  in th is  
co m parison . No a ttem p ts  were m ade to  determ ine the  s ig n if ic a n c e  of 
m ean d iffe ren c e s  b e tw ee n  the m ean co n d u c tiv ity  of 10- and 5 -d ay -o ld  
normal or diseased_H_. v ic to riae  a t e a c h  time l e v e l .  W ith r e s p e c t  to 
tim e the  co n d u c tiv ity  o f normal and  d is e a s e d  H_. v ic to riae  fo llow ed  
d ifferent p a tte rn s .
The d a ta  p re se n te d  in  Table XVII showed th a t  marked in c re a s e s  in  
co n d u c tiv ity  occu rred  betw een  0 a n d  30 m inutes fo r a ll the  re p l ic a t io n s . 
T h erea fte r , th e  co n d u c tiv ity  of e a c h  re p lic a tio n  show ed v a r ia b le  in ­
c re a s e s  and  d e c r e a s e s .
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Table XIX. C onductiv ity  o f 1 0 -d ay -o ld  c u ltu res  of norm al and d is e a s e d  
H* v ic to ria e  grown in  PDB. The m ycelia l m ats w ere not 
b lo tted  a f te r  w ash ing  and w ere shaken  or kep t s ta tio n a ry  in  




1 2 1 2
S ta tionary  m vce lia l m ats
0 275 196 155 97
30 657 476 245 147
60 742 599 259 184
90 760 613 321 188
120 793 632 329 195
150 800 632 329 195
180 814 632 329 195
240 800 613 329 197
1 300 786 608 329 202
360 730 604 321 202
420 767 604 329 202
Shaken m vcelia l m ats
0 242 238 127 99
30 613 798 247 206
60 679 819 257 210
90 685 864 263 210
120 701 906 269 210
150 701 981 296 . 224
180 761 1,046 304 239
240 825 1,046 304 251
300 849 1,149 320 263
360 930 1,177 359 277
420 960 1,223 370 526
Table XX. S ign ifican t com ponents of th e  d a ta  of th e  fa c to r ia l experim ent
p resen ted  in  Table XIX.
F va lue  F v a lu e  reau ired  for s ia n if ic a n c e
Com ponent ob ta ined d . f . 5% 1%
Normal and d is e a s e d
H . v ic to ria e  (Factor I) 431.44** 1 and 43 4 .0 7 7 .2 7
S ta tionary  and sh a k e n
m yce lia l m ats (Factor II) 20 .43** 10 and 43 2 .0 6 2 .7 7
11 Time L evels (Factor III) 9 .34**
In te ra c tio n  F acto rs I x Q 11.77**
In te ra c tio n  F acto rs I x  III 2 .78* -
The d a ta  of th e  experim ent p re se n te d  in  Table XIX rep resen t th e  
conductiv ity  of 10-d a y -o ld  cu ltu res  of normal and d is e a s e d  H . v ic to r ia e . 
C onductiv ity  de te rm ina tions w ere made in  bath ing  so lu tio n s con ta in ing  
m ycelia l m ats th a t  w ere shaken  or kep t s ta tio n a ry . T hese d a ta  
(Table XIX) w ere an a ly zed  a s  a  fac to ria l experim ent c o n s is tin g  of th ree  
f a c to rs . The f irs t  fac to r o f th e  fac to ria l experim ent c o n s is te d  of two 
le v e ls ,  norm al and diseased_H_. v ic to riae ; th e  second  fac to r a lso  
invo lved  two le v e ls ,  s ta tio n ary  and sh ak en  m yce lia l m ats; th e  th ird  fac to r 
had 11 tim e le v e ls  ranging from 0 to  420 m inu tes . In  th is  experim ent 
(Table XIX), th e  fungus m ycelium  w as not b lo tte d  a fte r w ash ing  w ith  
iso to n ic  so lu tio n s .
S ign ifican t com ponents of the  d a ta  of the  fa c to ria l experim ent in  
Table XIX are p re se n te d  in  Table XX.
The f irs t  com parison  made w as betw een  th e  conductiv ity  of normal 
and d ise a s e d  H . v ic to ria e  a s  an  average  of a ll  tim e le v e ls  a t each  lev e l 
of fac to r n  b e c a u se  th e  in te rac tio n  of fac to r I x  II w as s ig n if ic a n t. The 
L .S .D . (0.05P) to  t e s t  th e  s ig n ific an c e  of th e  m ean d iffe rence  w as 67 .
The m eans of conductiv ity  of m ycelia l m ats of normal and 
d ise a s e d  Jl_. v ic to r ia e  kep t s ta tio n ary  in  d is t il le d  w ater w ere  643 and 
240 p m h o s /g , r e s p e c tiv e ly . The m eans w ere an average  of a l l  tim e 
le v e ls .  The m ean d iffe ren ce  of 403 w as s ig n if ic a n t.
The m eans o f conductiv ity  of m yce lia l m ats of norm al and d is e a s e d  
H . v ic to ria e  sh ak en  in  d is t i l le d  w a te r w ere 827 and 265 p m h o s /g .
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re s p e c tiv e ly . The m eans w ere an  average  of a ll  tim e le v e ls .  The m ean 
d ifference  o f 562 w as s ig n if ic a n t.
T herefo re , th e  m ean conductiv ity  of normal H . v ic to riae  w as 
g rea te r th a n  th a t of d is e a s e d  H . v ic to riae  w hen th e  m ycelia l m ats w ere 
e ith e r  sh ak en  or kep t s ta tio n a ry  in  d is t il le d  w a te r .
H ow ever, s in ce  th e  in te rac tio n  of fac to rs  I x  III w as s ig n ifican t 
(Table XX) , th e  s ig n ifican t d ifference  be tw een  th e  ne an  conductiv ity  of 
norm al and d is e a s e d  JL* v ic to ria e  as an  average  of a l l  tim e le v e ls  did 
not n e c e ssa r ily  apply  a t each  o f th e  tim e le v e ls  b e c a u se  th e ir  average 
w as u sed  in  th is  com parison . No a ttem p ts w ere m ade to  determ ine the  
s ig n ific an c e  of m ean d ifference  betw een  th e  mean conductiv ity  of normal 
and d is e a s e d  H_. v ic to riae  a t e ach  le v e l of tim e w hen  th e  m yce lia l m ats 
w ere  e ith e r  shaken  or kept s ta tio n ary  in  d is t i l le d  w a te r . W ith  re sp e c t 
to  tim e th e  conductiv ity  of norm al and d is e a s e d  H . v ic to ria e  follow ed 
d ifferen t p a tte rn s .
The e ffe c t of shaking or keeping  s ta tio n ary  th e  m ycelia l m ats w as 
com pared in  th e  conductiv ity  of normal and d is e a s e d  H . v ic to ria e  
(Table XIX). The L .S .D . (0.05P) requ ired  to  t e s t  th e  s ig n if ic an c e  of 
mean d iffe rence  w as 67 .
The m eans of conductiv ity  of m yce lia l m ats of norm al Hj, v ic to ria e  
shaken  and kep t s ta tio n ary  in  d is t i l le d  w a te r w ere 827 and 643 p m h o s/g , 
re s p e c tiv e ly . The m eans w ere an  average  of a ll  tim e le v e ls .  The m ean 
d ifference  o f 184 w as s ig n if ic a n t.
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The m eans of conductiv ity  of m ycelia l m ats of d is e a s e d  H . 
v ic to riae  sh a k en  and kep t s ta tio n ary  in  d is t i l le d  w a te r w ere 265 and 
240 p m h o s /g , re s p e c tiv e ly . The m eans w ere an average  of a l l  tim e 
le v e ls .  The mean d ifference  of 25 w as not s ig n if ic a n t.
T herefo re , the conductiv ity  of norm al H . v ic to ria e  w as g rea te r 
when th e  m yce lia l m ats w ere shaken  in  d is t i l le d  w a te r than  w hen  they  
w ere k ep t s ta tio n a ry . H ow ever, th e  conductiv ity  of d ise a s e d  H . 
v ic to riae  w as not s ta t is t ic a l ly  d ifferen t w hen th e  m ycelia l m ats w ere 
shaken  in  d is t i l le d  w ater th a n  w hen they  w ere  kep t s ta tio n a ry .
The d a ta  p resen ted  in  Table XIX show ed th a t m arked in c re a s e s  in  
conductiv ity  occurred  be tw een  0 and 30 m inutes for a l l  th e  r e p lic a tio n s . 
T h erea fte r, th e  conductiy ity  of each  re p lic a tio n  show ed v a riab le  in ­
c re a se s  and d e c re a s e s .
Free Amino Acid D eterm inations:
A sparag ine and g lu tam ine  have b een  found to  accum ulate  in  p lan ts  
in fec ted  w ith  v iru se s  (2 , 8 , 17, 18, 20 , 3 8 , 4 3 , 4 4 ). The d is e a s e  in  
S* v ic to ria e  may be c au se d  by a v iru s . T herefo re , th e  p rin c ip le  o b je c ­
tiv e  of th is  in v e s tig a tio n  w as to  determ ine th e  p resen ce  or a b se n c e  of 
g lu tam ine and a sp arag in e  in  amino ac id  p rep ara tio n  from d is e a s e d  H . 
v ic to r ia e .
A stan d ard  amino a c id  p repara tion  w as u sed  to  te s t  th e  m ethods of 
p u rif ic a tio n , chrom atography and color developm en t. The amino ac id s 
w ere te n ta tiv e ly  id en tified  on th e  b a s is  o f th e ir  re la tiv e  p o sitio n  and
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co lo r rea c tio n  to  n inhydrin . In th e  b a s ic  column o f the  te s t  w ith  
stan d ard  amino ac id  so lu tio n  spo ts corresponding  to  glutam ic ac id  and 
p ro line  w ere no t found. G lutam ine w a s  not id en tifie d  w ith  ce rta in ty  but 
a  sp o t w hich cou ld  have b e en  g lu tam ine  was a tta c h e d  to  th e  h is tid in e  
s p o t . The th reo n in e  and a lp h a -a la n in e  spots w ere  sligh tly  co lo red  but 
p re s e n t . All th e  other am ino ac id s p re se n t in th e  standard  so lu tio n ,
i . e . ,  s e r in e , g ly c in e , a sp a r tic  a c id ,  c y s te in e , c y s t in e , h is t id in e , 
ly s in e ,  v a lin e , m eth ion ine , B -a la n in e , le u c in e , is o le u c in e , p h en y l­
a la n in e , a sp a ra g in e , and  ty ro sine  w ere  w ell d e fin e d . In th e  ac id  
co lum n, a ll th e  spo ts co rresponding  to  the  amino a c id s  u sed  w ere 
fo u n d . The a rg in ine  spo t w as only s lig h tly  co lo red  and som etim es 
com plete ly  a b se n t in  chrom atogram s from both th e  b a s ic  and ac id  
co lum n. By u s in g  bu tano l l :a c e t ic  acid rw ater a s  th e  f irs t  so lv en t and 
phenolw vater: ammonia a s  th e  seco n d  so lv en t, le u c in e , iso le u c in e  and 
pheny la lan ine  d id  not se p a ra te  but rem ained a s  a  s in g le  s p o t . The 
m ethionine and va line  d id  not se p a ra te  nor did th e  h is tid in e  and v a lin e .
The sam e amino a c id  standard  so lu tion  w a s  used  along w ith  a ll  
t e s t s  made in  th is  work and  was k ep t frozen a t -2 5 °C  (Figure 3 ).
In the  c a s e  of th e  chrom atogram s of the iso p ro p y l amino ac id  
so lu tio n  of d is e a s e d  H . v ic to riae  from the  ac id  co lum n, th e re  w as 
p ra c tic a lly  no spo t developm ent. The isopropyl amino ac id  so lu tio n  
from d ise a s e d  H . v ic to r ia e  in  the  b a s ic  column show ed 20 am ino ac id s  
p lu s  2 un iden tified  sp o ts  (Figures 4 and 5 ). One o f the  unknow ns w as a
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Figure 3 .  Amino a c id s  from stan d ard  so lu tio n . The in i t ia l  amino 
a c id  spo t w as in  th e  low er r ig h t co m er of th e  chrom ato­
gram . The f irs t  so lv e n t moved upw ards and  th e  second  
so lv en t moved from rig h t to  l e f t .
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Figure 4 .  Free am ino a c id s  from e lu a te s  of th e  b a s ic  colum n of the
f ir s t  e x tra c tio n  o f  d is e a s e d  H . v ic to r ia e . The in i t ia l  amino 
a c id  sp o t w a s  in  th e  low er le f t  co rner o f th e  chrom atogram . 
The f i r s t  so lv en t m oved upw ards and th e  seco n d  so lv e n t from 
le f t  to  r ig h t .  C y s tin e  (1); (2) an d  ( ) c y s te in e ; a sp a ra g in e  
(3); a sp a r t ic  a c id  (4); g lu tam ic  a c id  (5); se r in e  (6); g ly c in e  
above th e  a sp a ra g in e  and an  u n id en tified  sp o t (7); th reo n in e  
(8); g lu tam ine  (9); a lp h a -a la n in e  (10); ty ro s in e  (11);
B -a lan in e  (12); h is t id in e  (13); ly s in e  (14); a rg in ine  (1 5 )? ; 
p ro line  (16); m eth ionine (17); v a lin e  (18); p h en y la lan in e  (19); 
iso le u c in e  (20); and  le u c in e  (21).
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Figure 5 .  Free amino a c id s  from e lu a te s  of th e  b a s ic  colum n of the  
f irs t ex trac tio n  of d is e a s e d  H . v ic to r ia e . The in it ia l  
amino ac id  spo t w as in  th e  low er rig h t co rner of the  
chrom atogram . The f irs t so lv en t moved upw ards and th e  
seco n d  so lven t from righ t to  l e f t .
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purple sp o t lo ca te d  above g ly c in e  sp o t. In  the  second  experim ent of 
the free am ino a c id s  e x tra c ted  from the b a s ic  column th e  chrom atogram  
of the  e lu a te  from th e  b a s ic  colum n show ed the  developm ent of on ly  8 
s p o ts . The am ino a c id s  id e n tif ie d  on th e  b a s is  of th e ir  re la tiv e  p o s itio n  
and co lo r and com pared to  th o s e  of the s ta n d a rd s  a re  show n in  Table XXI.
U n iden tified  am ino a c id s  encoun tered  in  th is  work are p resen te d  
w ith a lp h a -a la n in e  a s  a re fe ren c e  p o in t. F rac tions w ere u sed  to  lo ca te  
u n id en tified  sp o ts  in  the  ch rom atogram s. The num erators of the  feactions 
equal th e  d is ta n c e  from the  unknow n to  th e  in it ia l  am ino a c id  sp o t in  
the  d ire c tio n  of the  f ir s t  so lv e n t d iv ided  by th e  d is ta n c e  from a lp h a -  
a lan in e  to  the  in i t ia l  am ino a c id  spo t in  th e  d irec tio n  of the  f ir s t  
so lv e n t. The denom inators of th e  frac tio n s  equal th e  d is ta n c e  from 
the unknow n to  th e  in i t ia l  am ino  ac id  sp o t in  the d ire c tio n  of the  
second  so lv en t d iv ided  by th e  d is tan c e  from a lp h a -a la n in e  to  the  
in it ia l  am ino a c id  sp o t in  th e  d irec tio n  of th e  second  so lv e n t.
The spo ts co rrespond ing  to  arg in ine  in  both e x tra c tio n s  from 
d is e a s e d  H . v ic to ria e  ap p ea red  s lig h tly  co lo red  in  som e chrom atogram s 
and a b s e n t  in  o th e rs . In th e  f i r s t  free am ino  ac id  e x tra c tio n  from 
d is e a s e d  fu n g u s, a large sp o t w as found co rrespond ing  to  the p o s itio n  
of le u c in e , iso le u c in e  and p h en y la lan in e  in  the  s ta n d a rd . T hese am ino 
a c id s  a re  repo rted  a s  p re se n t a s  such  bu t no  other a ttem p ts  w ere made 
to  se p a ra te  them . A lso occurring  a s  a s in g le  spo t w ere va line  and  
m eth ionine and ly s in e  and h is t id in e .
64
Table XXI. Amino a c id s  e x tra c te d  from d is e a s e d  H . v ic to r ia e .










A lp h a -a lan in e  
A rginine (?)
A spartic  a c id
G lutam ine
G lycine
H istid in e
B -alan ine  No re s u l ts  No re su lts
A lpha-a lan ine  
Arginine (?)
A sparagine 
A spartic  ac id  
C y stin e  
C y ste in e  
G lutam ic acid  
G lutam ine 
G lycine 
H istid in e  










U niden tified  sp o ts  in  2 chrom atogram s u s in g  a lp h a -a la n in e  a s  a 





6 . 4  cm






3 2 .  S cm 
2 2 .5  cm





7 .0  cm 13.7 cm
8 .0  cm . -  0 .8 8 B) 8 .7 cm = 1.57
3 4 .6  cm






C) S po t "above g ly c in e
C) Spot above g ly c in e
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In  tw o e x tra c tio n s  of free  amino a c id s  from norm al H . v ic to r ia e , 
th e  chrom atogram s of e lu a te s  from the  b a s ic  and ac id  colum ns developed  
sp o ts  co rrespond ing  to  th e  am ino ac id s  l i s te d  in  Table XXII.
W ith  re s p e c t  to  a rg in ine  th e  chrom atogram s of am ino a c id s  from
normal I I .  v ic to r ia e  w ere s im ila r to  th o se  from d is e a s e d  fungus and  th e
amino a c id  s ta n d a rd s . The sp o t co rrespond ing  to  a rg in in e  in  th e
* • *'•*
chrom atogram s from norm al H . v ic to ria e  w a s  som etim es found but 
s lig h tly  co lo red  and som etim es a b se n t.
A lp h a -a la n in e , g lu tam in e , s e r in e , g ly c in e  and th e  spo t co rre sp o n d ­
ing to  ly s in e  and h is tid in e  w ere  found in  a l l  th e  e x tra c tio n s  from norm al 
and d is e a s e d  H . v ic to r ia e .
A spartic  a c id  w as found in  th e  f irs t an d  seco n d  e x tra c tio n  of free  
amino a c id s  from d is e a s e d  H_. v ic to ria e  w h ile  a sp a ra g in e  w as found only 
in  th e  f i r s t  e x tra c tio n . A spartic  ac id  and a sp a ra g in e  w ere  found in  th e  
chrom atogram s p repared  from th e  e lu a te s  of th e  ac id  colum n of th e  seco n d  
e x tra c tio n  of free  am ino a c id s  from normal Hj. v ic to r ia e .
C y s te in e  w a s  found in  th e  f irs t e x tra c tio n  of free  am ino a c id s  
from d is e a s e d  H . v ic to r ia e  and  in  the  seco n d  ex tra c tio n  from norm al 
H . v ic to r ia e .
C y s tin e  w as found only in  th e  f irs t  e x tra c tio n  of free  am ino a c id s  
from d is e a s e d  H_. v ic to r ia e . In  th e  seco n d  e x tra c tio n  from norm al H . 
v ic to r ia e  c y s tin e  w a s  found only  in  th e  chrom atogram  p rep a red  from 
e lu a te s  o f th e  a c id  colum n.
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Table XXII. Amino a c id s  e x tra c ted  from norm al H . v ic to r ia e .













A lp h a-a lan in e
H istid in e
L ysine
Arginine (? )
No re s u l ts Serine
G lycine
G lutam ine
A lp h a-a lan in e






A lp h a-a lan in e
A spartic  ac id  
C y ste in e  
C ystine  
A sparagine
U niden tified  sp o ts  in  2 chrom atogram s using  a lp h a -a la n in e  a s  re fe ren c e :
11 .6  cm
A) 7 .3  cm
2 9 .8  cm
2 3 .0  cm
13 .0  cm
A) 8 .5  cm
3 0 .2  cm
_ 1 .59  
1 .3 0
= 1 .53  
1 .2 7
2 3 .7
1 6 .0  cm 
B) 1 1 .0  cm -  1 .45
3 5 .8  cm 1 .29
2 7 .8  cm
1 2 .5  cm 
B) 8 .0  cm -  1 .5 6  
3 3 .4  cm 1 .29
2 5 .9  cm
13 .4  cm
C).
C).
11 .9  cm _ 1 .13
3 5 .5  cm 1.32
2 7 .0  cm
10.2  cm
9 .7  cm = 1 .05
2.3.4 cm 1.33
2 5 .2  cm
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In  th e  f irs t ex tra c tio n  of free amino a c id s  from d ise a s e d  H . 
v ic to riae  th e  p resen ce  of B -a la n in e , g lu tam ic a c id ,  p ro lin e , th reon ine  
and ty ro sin e  w ere found . A lso found 'w ere th e  sp o ts  corresponding  to  
is o le u c in e , leu c in e  and pheny la lan ine  and to  m ethionine and v a lin e .
According to  th e  in co n s is te n cy  of th e  re s u lts  o b ta in ed , no 
d iffe ren ces in  th e  free  amino ac id  con ten t of norm al and d is e a s e d  H . 
v ic to riae  could  be e s ta b lis h e d  w ith c e r ta in ty .
DISCUSSION
Before perform ing c e r ta in  p h y s io lo g ic a l d e te rm ina tions on 
d is e a s e d  or norm al H . v ic to r ia e  th e  m y ce lia l m ats had  to  be  thoroughly  
w a sh e d . C o n seq u en tly  i t  w as  n e c e s sa ry  to  find  so lu tio n s  w ith  a  co n ­
c en tra tio n  of su c ro se  th a t  w ould not ch an g e  th e  d iffu s io n  p re ssu re  
d e fic it o f th e  c e l ls  of d is e a s e d  or norm al H . v ic to r ia e .
A ccording to  G o n za lez -B ern a ld ez  (15) A rc ich o v sk y  and O ssipov  
in  1931 u se d  th e  re frac to m ete r m ethods for de te rm ina tion  of d iffu sion  
p re ssu re  d e f ic i t .
P re lim inary  re frac to m ete r d e te rm in a tio n s in d ic a te d  th a t so lu tio n s  
con ta in ing  7 1 .8  and 7 3 .5  gram s o f su c ro se  per l i t e r  app roached  i s o -  
to n ic ity  w ith  c e l ls  of norm al and d is e a s e d  Hj, v ic to r ia e . T herefo re , 
th e  so lu tio n s  co n ta in in g  7 1 .8  and 7 3 .5  gram s of su c ro se  per l i te r  p lus 
d iseased  or norm al fungus w ere  te s te d  se v e ra l t im e s .  The m olarity  of th e  
so lu tio n  co n ta in in g  7 1 .8  gram s of su c ro se  w as 0 .2 0 9  and of th e  so lu tio n  
con ta in ing  7 3 .5  gram s of su c ro se  w as 0 .2 1 .
A ccording to  th e  d a ta  (Table I and II) th e  re frac to m ete r read ing  
from th e  so lu tio n  co n ta in in g  7 1 .8  gram s of su c ro se  and norm al H . 
v ic to ria e  and th a t  co n ta in in g  7 3 .5  gram s of su c ro se  p lu s d is e a s e d  H . 
v ic to ria e  d id  no t show  any v a ria tio n  during th e  e n tire  360 m inutes and 
240 m inu tes of th e  re s p e c tiv e  t e s t s .  T herefo re , 7 1 .8  gram s and  7 3 .5  
gram s o f su c ro se  per l i te r  o f so lu tio n  w ere  c o n s id e re d  to  be  iso to n ic  w ith
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the cy to p lasm  o f  norm al and  d is e a s e d  H . v ic to r ia e , r e s p e c t iv e ly . The 
d iffu s io n  p re ssu re  d e fic it c a lc u la te d  for norm al H . v ic to r ia e  w a s  5 .0 9  
a tm ospheres and  th a t  for d is e a s e d  ,H_. v ic to r ia e  w as 5 .2 1  a tm o sp h e re s .
The sc a le  o f th e  Atago re frac to m eter had a ran g e  of from 0 to  32 
u n i ts .  Betw een u n its  th e re  w ere  4 su b d iv is io n s  or 0 .2  of a u n it a s  th e  
acc u ra c y  of th e  in s tru m e n t. Of th e  rea d in g s  p re se n t some d iffe r by 0 .1  
of a u n i t .  Such u n its  w ere  below  th e  g radua ted  a c c u ra c y  of th e  r e ­
frac tom ete r u s e d ,  but it  w a s  p o ss ib le  to  d is tin g u ish  them  w ith  re a so n a b le  
a c c u ra c y .
Black (5) found the  o sm o tic  p re s su re  of th e  ep iderm is o f h ea lth y  
le a v e s  of oa ts  to  be  5 .2 2  a tm ospheres  w h ile  th a t o f d is e a s e d  o a ts  w as 
4 .6 1  a tm o sp h e re s . But, he  m easured osm otic  p re s su re  exam ining the 
c e lls  under th e  m icroscope for p la s m o ly s is . The tu rg o r p re s su re  w as 
z e ro , in  other w o rd s , o sm o tic  p re ssu re  i s  equal to  d iffu sio n  p re s su re  
d e f ic it  under h is  c o n d itio n s , w hile  in  th is  w ork , th e  d iffu sio n  p re ssu re  
d e fic it  w as m easu red  w hen  th e  turgor p re s su re  w as a c tiv e  w ith in  th e  _ 
c e l l s .
Any in c re a s e  in  co n cen tra tio n  of th e  su c ro se  so lu tio n s  above  th e  
is o to n ic  po in t w ou ld  in d u ce  d ilu tio n  of th e  so lu tio n  due to  m y ce lia l mat 
w a te r lo s s e s  an d  th ere fo re  low er re frac to m eter r e a d in g s . But th a t w as 
not th e  c a se  in  a l l  the rea d in g s  o b ta in e d . Some o f th e  read in g s  fo llow ed  
a d iffe ren t p a tte rn , th a t i s ,  w hen th e  m ycelia l m ats w ere p la c e d  in  h y p e r­
to n ic  s o lu t io n s , th e ir  re frac to m eter rea d in g s  w ere  h igher th a n  th o se  from
th e  hyperton ic  so lu tio n s  above a t tim e 0 -1 .  Som ething s im ila r happened  
to  th e  ch an g es  for th e  re frac to m eter read in g s  for th e  hypo ton ic  so lu tio n s  
co n ta in in g  m yce lia l m ats ,  bu t in  th is  c a s e  th e  read in g s  w ere low er th an  
th o se  from th e  hypo ton ic  so lu tio n s . In  th is  la s t  c a s e ,  th e  read in g s 
w ere e x p e c te d  to  be h igher th an  th o se  of th e  hypo ton ic  so lu tio n s  
a lone due to  w a te r  d iffu sio n  in to  th e  m y ce lia l m a ts . S o , th is  i s  a 
c ritic ism  a g a in s t th e  u se  of th is  m ethod .
Lindberg (25) h a s  dem onstra ted  th a t  m y ce lia l mat w e ig h ts  of 
normal H . v ic to ria e  w ere  g re a te r  th a n  th o se  of th e  d is e a s e d  fu n g u s.
It a ls o  h as  b een  d em onstra ted  th a t under c e r ta in  co n d itio n s  th e  app  
p a ren tly  norm al fungus deve loped  d is e a s e d  s e c to r s ,  a s  if  sp o n tan eo u sly  
(27). In  th e  p re se n t study  th e re  w as c o n s id e ra b le  v a ria b ility  in  th e  
w eigh t d e te rm ina tions for th e  m yce lia l m ats o f norm al and d is e a s e d  H . 
v ic to r ia e . C hanges have  b een  o b se rv ed  in  th e  norm al fungus w hich  
have re s u lte d  in  grow th th a t w as l e s s  v igorous th a n  th a t of th e  norm al t 
type o f g row th . T here fo re , on th e  b a s is  o f  th e  d a ta  p re se n te d  here  d if ­
fe re n tia tio n  b e tw een  norm al and d is e a s e d  _H_. vic to r ia e  c a n  not a lw ays 
be m ade so le ly  on th e  b a s is  of w eigh t d e te rm in a tio n s .
A ccording to  the  d a ta  p re se n te d  h e re , th e  cu ltu re  medium u sed  
a ffe c te d  th e  m oisture lo s s  per cen t of dry m y ce lia l mat w eigh t of norm al 
and d is e a s e d  H . v ic to r ia e . In  th e  c a s e  o f PDB, th e  r e s u l ts  o b ta in ed  
in d ic a te d  th a t ,  on th e  b a s is  of 100 g of dry w e ig h t, th e  am ount o f w a te r 
lo s t  by th e  c e l ls  of th e  m y ce lia l m ats o f d is e a s e d  H . v ic to r ia e  w as
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g re a te r  th an  th a t lo s t  by th e  c e l ls  o f norm al H . v ic to r ia e . T herefo re , 
w ith  PDB as th e  c u ltu re  m edia m oisture lo s s  per cen t o f dry m ycelia l 
mat w e ig h t could  b e  u sed  to  d iffe re n tia te  b e tw een  norm al and d is e a s e d  
H . v ic to r ia e .
Grow th of norm al H . v ic to riae0' low ered  s ig n if ic an tly  th e  o x id a tio n -  
red u c tio n  p o te n tia l of po tato  d ex tro se  b ro th . This in d ic a te d  a  red u c tio n  
in  th e  ra tio  of o x id iz e d  to  red u ced  forms of th e  com ponents of po tato  
d e x tro se  broth d u e  to  the  grow th of th e  norm al fu n g u s.
S uffic ien t p o ten tio m ete r d a ta  on th e  growth of d is e a s e d  and norm al 
H . v ic to r ia e  in  p o ta to  d ex tro se  bro th  have not b e e n  o b ta in e d . C o n se ­
q u e n tly , it  has n o t been  p o s s ib le  to  determ ine a c o n s is te n t  p a tte rn  o f 
o x id a tio n -re d u c tio n  p o te n t ia ls .
A s ig n if ic a n t d ifference  in  conductiv ity  be tw een  norm al and 
d is e a s e d  H. v ic to r ia e  w as found in  a ll  th e  c a s e s  s tu d ied  ex cep t o n e . 
C o n se q u e n tly , th e s e  d a ta  su g g e s t th a t  perm eab ility  d e c re a se d  w ith  
d is e a s e  developm ent in  H . v ic to r ia e . The one ex cep tio n  (Table XVII) 
w as in  th e  experim ent w here th e  m ean d ifference  in  th e  conductiv ity  
b e tw e e n  normal an d  d is e a s e d  J i .  v ic to r ia e  w as 106 and th e  L .S .D . (0 .05P) 
req u ired  w as 111 .
E x tensive  lo s s e s  in  e le c tro ly te s  from d is e a s e d  H . v ic to ria e  may 
have occurred  du ring  grow th in  PDB and M F3. If su ch  lo s s e s  had 
o c c u rre d , th e ir d e te rm in a tio n  in  th e  m edia w ould have  b een  d ifficu lt due 
to in te rfe re n c e  o f th e  e le c tro ly te s  a lread y  p re sen t in  PDB and M F3.
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These re s u lts  a re  in  co n tra s t to  th e  m arked in c re a s e s  in  the  
perm eab ility  of ta b a sc o  pepper t is s u e s  in fe c te d  w ith  ta b a sc o  e tch  
v irus (14) and o f o a t t is s u e s  tre a te d  w ith  th e  to x in  v ic to rin  (50).
H ow ever, Gaum ann (13), b a sed  on d ep la sm o ly s is  o b se rv a tio n s , 
reported  th a t Rhoeo d isco lo r and tom ato p ro to p la s ts  responded  to  h igh 
co n cen tra tio n s (1 0 "^“ 10~^M) of fu sa ric  ac id  w ith  a d e fin ite  tigh ten ing  
or "w ate rp ro o fin g ."  Gaum ann reaso n ed  th a t th e  fu sa ric  ac id  may have 
c au se d  coagu la tion  o f th e  p lasm a m em brane.
It w ould be presum ptuous to  a ttr ib u te  th e  d e c re a se  in  perm eability  
a s so c ia te d  w ith d is e a s e  developm ent in  Ht  v ic to ria e  to  a phenom enon 
sim ila r to  th a t cau sin g  th e  "w aterproofing" e ffec t repo rted  by G aum ann. 
N e v e rth e le ss , it  i s  p o ss ib le  th a t d e c re a se s  a s  w e ll a s  in c re a s e s  in  
perm eab ility  are  common p lac e  in  t is s u e s  w ith  in fe c tio u s  d is e a s e s .
G rea te r conductiv ity  w as recorded  for norm al H . v ic to riae  
cu ltu red  in  MF3 th an  for norm al fungus cu ltu red  in  PDB. This may have 
b een  due to  th e  incom plete  rem oval of e le c tro ly te s  of th e  MF3 medium 
during w ash in g . In th e  c a se  of d is e a s e d  fungus th e  medium w as a p ­
paren tly  uniformly rem oved during w ash ing  s in c e  no s ig n if ic an t d iffe r­
en ce  in  conductiv ity  w as found be tw een  d is e a s e d  H_. v ic to riae  cu ltu red  
in  MF3 and th a t c iiltu red  in  PDB.
F iv e -d ay -o ld  norm al and d ise a se d  H . v ic to ria e  re le a s e d  few er 
e le c tro ly te s  th an  th e  1 0 -d ay -o ld  norm al and d is e a s e d  H . v ic to r ia e .
This w as apparen tly  due to an  accum ulation  of perm eable  e le c tro ly te s  
in  th e  c e l ls  a s  th e  m yce lia l mat grew o ld e r .
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There w as no s ig n if ic a n t d ifference  in  th e  co n d u ctiv ity  of th e  
ba th ing  so lu tio n s  from sh ak en  and s ta tio n a ry  m yce lia l m ats of d is e a s e d
H . v ic to r ia e . T hese  m ycelia l m ats w ere not b lo tte d  a fte r  w a sh in g . The 
m yce lia l mat w e ig h ts  u sed  to  c a lc u la te  th e  co n d u ctiv ity  in c lu d ed  th e  
w eigh t of th e  w ash in g  so lu tio n s  and re su lte d  in  low er co n d u ctiv ity  
d e te rm in a tio n s .
The ty p ic a l conductiv ity  p a tte rn  ob ta in ed  from d is e a s e d  and 
norm al H . v ic to r ia e  w as an  in c re a se  in  th e  read in g s from 0 to  30 or 
60 m inutes fo llow ed by v a ria b le  in c re a s e s  or d e c re a s e s .  The in c re a s e s  
in  co n d u ctiv ity  may have b e en  due to  d ep le tio n  of th e  perm eable 
e le c tro ly te s  a v a ila b le  in  th e  m yce lia l m a ts . The d e c re a se s  w ere 
c a u se d  by reaccum ula tion  or reab so rp tio n  of e le c tro ly te s .
A sparagine w as p re se n t in  som e chrom atogram s of free  am ino 
a c id s  e x tra c ted  from d is e a s e d  H . v ic td ria  e . In  o th er chrom atogram s 
a sp a ra g in e  w as not d e te c te d  but a sp a r tic  ac id  w as found . In e a c h  c a s e  
th e  a sp a rag in e  and a sp a r tic  a c id  w ere d e te c te d  only in  th e  e lu a te s  from 
th e  b a s ic  co lum n. The la c k  of a sp arag in e  and th e  p re sen c e  of a sp a r tic  
a c id  in  th e  se co n d  ex tra c tio n  from d ise a s e d  H . v ic to ria e  cou ld  h av e  b een  
due to  h y d ro ly sis  of th e  am ide by th e  ammonia p re se n t in  th e  e lu a te s . 
Such e lu a te s  w ere not d ried  im m ediate ly  and co n ta in ed  sm all am ounts 
of am m onia.
A sparag ine  w as a ls o  id en tifie d  in  th e  chrom atogram s of free  am ino 
a c id s  e x tra c te d  from th e  norm al fu n g u s. In  th is  c a s e ,  how ever.
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asp arag in e  and a sp a rtic  ac id  w ere  d e te c ted  only in  th e  e lu a te s  from 
th e  ac id  column of one  experim ent.
The p resence  of asp arag in e  a n d /o r a sp a r tic  a c id  w as e s ta b lis h e d  
in  norm al and d is e a s e d  II . v ic to r ia e .
G lutam ic ac id  w as a b sen t in  th ree  of the  ex tra c tio n s  of free am ino 
a c id s  from normal and  d ise a se d  H . v ic to r ia e . G lu tam ic ac id  h as b e en  
reported  not to  be com plete ly  re ta in e d  by th e  re s in s  (49) and th is  may 
have b een  th e  rea so n  for i ts  a b s e n c e . H ow ever, g lu tam ine w as d e ­
te c te d  in  a ll  ex tra c tio n s  of free  amino a c id s  from norm al and d is e a s e d
H . v ic to r ia e .
W ith  d ise a se d  H . v ic to r ia e . c lea rly  deve loped  spo ts fa iled  to  
develop  in  chrom atogram s of e lu a te s  from th e  a c id  colum n. S u b s tan ces  
su ch  a s  phenols may have b e en  p resen t w hich  in te rfe rred  w ith  spot 
developm en t.
N eu tra l and a c id ic  amino a c id s  w ere .found in  the  e lu a te s  o f bo th  
b a s ic  and ac id  colum ns in s te a d  of th e  ac id  colum n o n ly . This might be 
due to  change in  pH of the  p rep ara tio n s w hen ap p lied  to  th e  b a s ic  co lum n, 
probably resu ltin g  in  th e ir  f ix a tio n  by th e  b a s ic  co lum n.
SUMMARY
Solu tions iso to n ic  w ith  norm al and d is e a s e d  H elm inthosporium  
v ic to riae  co n ta in ed  7 1 .8  and 7 3 .5  grams of su c ro se  per l i te r ,  r e s p e c ­
t iv e ly .  The d iffusion  p ressu re  d e fic it c a lcu la te d  for th e  normal fungus 
w as 5 .09  a tm ospheres and th a t for the  d is e a s e d  fungus w as 5 .2 1  
a tm o sp h e re s .
The w e t m ycelia l mat w e ig h ts  of norm al H . v ic to riae  w ere s ig n i­
fican tly  g re a te r  than  th o se  of th e  d ise a se d  fungus in  some experim ents 
but not in  o th e rs .  M y ce lia l mat w eight w a s ,  th e re fo re , not co n sid ered  
a re liab le  c rite rio n  for d is tin g u ish in g  betw een  norm al and d is e a s e d  
fu n g u s.
C om parisons b e tw een  dry w e ig h ts , w eigh ts of m oisture lo s s  and 
m oisture lo s s  per c en t of w et w e ig h ts  of norm al and d ise a se d  H . 
v ic to riae  w ere  not s ig n ifican tly  d iffe ren t.
The m oisture lo s s  per c en t of dry w eight of d is e a s e d  H . v ic to riae  
w as g rea te r th an  th a t o f the  norm al fungus w hen grown in  PDB bu t not 
in  MF3.
The o x id a tio n -red u c tio n  p o ten tia l of po tato  dex trose  bro th  w as 
low ered s ig n if ic an tly  by the grow th of norm al H . v ic to riae  b u t w as not 
s ig n ific an tly  changed  by the grovfrth of d ise a s e d  fu n g u s.
W ith  one e x ce p tio n , th e  conductiv ity  of e lu a te s  from norm al H .
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v ic to riae  w as g re a te r  th an  th o se  from th e  d ise a s e d  fungus and in  th is  
c a se  s ig n ifican ce  w as app roached .
Normal H . v ic to riae  cu ltu red  in  MF3 show ed s ig n ific an tly  g rea te r 
conductiv ity  th a n  th a t  of norm al fungus cu ltu red  in  PDB, H ow ever, no 
s ig n ifican t d ifference  in  conductiv ity  w as found b e tw een  d is e a s e d  H . 
v ic to ria e  cultu red  in  MF3 and th a t cu ltu red  in  PDB.
Fewer e le c tro ly te s  w ere re le a s e d  from 5 -d a y -o ld  norm al and 
d is e a s e d  H . v ic to ria e  th an  from 1 0 -d ay -o ld  norm al and d is e a s e d  fungus.
The conductiv ity  of ba th ing  so lu tio n s of H_. v ic to r ia e , w hether 
normal or d is e a s e d , w as g rea te r  w hen th e  m ycelia l m ats w ere shaken  
than  w hen  they w ere kept s ta tio n a ry .
A lp h a -a lan in e , g lu tam in e , s e r in e , g lycine  and th e  spo t co rresp o n d ­
ing to  ly s in e  and h is tid in e  w ere  found in  a l l  th e  ex tra c tio n s  of norm al and 
d is e a s e d  H . v ic to r ia e . The p resen ce  of a sp a rag in e  a n d /o r a sp a r tic  ac id  
w as e s ta b lish e d  in  normal and d ise a s e d  fu n g u s.
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